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According to the Sustainable Development Goals, it is every human being’s fundamental right 
to have access to clean potable water, sanitation, and a safe environment to improve their 
livelihoods and welfare. It is for this reason that government departments develop plans and 
construct infrastructure to ensure that this fundamental right is realised. The construction of 
water infrastructure only realises half of the fundamental right, with the other half being 
realised if the environment is safeguarded and protected for future generations. To safeguard 
the environment from the direct, indirect, and cumulative effects of infrastructure construction 
activities, it is necessary to conduct Environmental Impact Assessments (EIAs).  
In South Africa, the Environmental Assessment was introduced over two decades ago and is 
still being tailored to suit the needs of the country. With the construction industry being one of 
the main contributors to environmental degradation, most developers in the construction 
industry have embraced EIA processes. Some developers still think the EIA process is 
unnecessarily prolonged, costly, and a barrier for development, therefore, it is necessary to 
evaluate the EIA procedural steps and measure its effectiveness in water infrastructure 
construction projects. This will enable the identification of the EIA’s strengths, weaknesses 
and possible areas of development, as well as possibly of making more developers aware of 
the EIA’s importance.  To ensure that the latter is satisfied and the objectives are met, this 
research studied secondary qualitative data from two EIA reports for two different reservoir 
projects. To organise the information obtained from the reports, a checklist was designed to 
assess if the two EIA’s adhere to literature and industry best practices.  
The findings of this research show that the EIA processes conducted followed the legislated 
and recommended procedural steps that were guided by Listing Notices 1, 2 and 3 as 
amended on the National Environmental Management Act. It was also obtained that the EIA 
process did not conduct a Social Impact Assessment because the main focus in South African 
EIA’s is the environment and not society. Furthermore, from the results obtained from the 
checklist, it was also determined that the EIA process is effective with only four criteria that 
still need improvement and are identified as shortcomings. 
This research will allow the reader, professionals in the built environment, and the community 
at large to have a better understanding of the South African EIA process for reservoir 
construction projects. It will promote a better understanding of the EIA procedural steps and 
their integration into the project life cycle. This research will further allow for a better 
understanding of the EIA’s effectiveness and shortcomings, enabling the identification of areas 
of possible developments and areas for future research. 
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1. Background and Overview 
1.1 Introduction 
In South Africa, every human being has the fundamental right to clean potable water, 
sanitation, and a safe environment (South Africa, 1998; South African Human Rights 
Commission, 2018) It is for this reason that the relevant national, provincial and municipal 
departments develop plans and construct infrastructure to ensure that this fundamental right 
is realised (South African Human Rights Commission, 2018).  
As of 2017, at least 785 million individuals worldwide do not have access to primary potable 
water services (United Nations, 2019). The United Nations (UN) has projected and targeted 
its sustainable development goals (SDG’s) that by 2030 there should be universal availability 
to tenable management of potable water and sanitation (Bhaduri et al., 2016). This goal will 
sustain, maintain and improve the quality of life, and improve South Africa’s (SA’s) healthcare 
facilities, agricultural and energy industries (Bhaduri et al., 2016; Knight, 2019; United Nations, 
2019). 
In an attempt to meet the SDG’s, the introduction of human systems in the natural environment 
influences the environment either positively or negatively (Knight, 2019). While humans strive 
to satisfy their water demand needs through the construction and management of new water 
infrastructure, the environment is affected negatively, either through ignorance or by default 
(Kalima, 2005). According to Bhaduri et al. (2016), the strain induced on the earth’s natural 
environment is depleting the much needed natural resources. This is causing unwanted and 
complex outcomes for the environment and the natural water circulation systems, therefore, 
plans need to be put in place to try and safeguard the environment (Bhaduri et al., 2016).  
Secondly, the South African government has committed to providing sustainable water 
sources and management strategies, aiming to better the standard of life for all, drive 
economic growth, improve environmental sustainability and optimise social compliance (Krupa 
and Burch, 2011). To solve the water crisis and stay in line with the obligations made by the 
South African Government in fulfilling the SDG’s, processes need to be adopted to ensure that 
due diligence and environmental awareness are maintained (Krupa and Burch, 2011). These 
processes have to be implemented throughout the project life cycle of water infrastructure 
projects by adopting the Environmental Impact Assessment (EIA).  
An EIA is a procedure implemented to determine the adverse effects of all the activities 
conducted throughout the project stages, provide the magnitude of the effects, and propose 
possible mitigation factors (Western Cape Government, 2015). Ultimately, exploring the 
elements to be analysed when conducting EIA’s is one of the key factors that informs the 
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decision-makers on the feasibility and viability of the overall project. It provides information on 
the environmental repercussions of the activities that occur at the preliminary, construction 
and operation stages (Department of Environmental Affairs & Tourism, 2004).  
Owing to the global sustainability shift, EIAs form an integral role in ensuring that the 
environment is preserved while striving to provide reliable potable water systems and 
infrastructure. To ensure that a balance is obtained between providing infrastructure to aid in 
potable water supply while striving to safeguard the environment, this research will focus on 
the South African EIA process and analyse the effectiveness thereof.  
 
 Motivation of research 
For the sake of economic progress and to satisfy human needs, industries, skyscrapers, and 
other infrastructure have been constructed without considering the environmental impact 
(Kalima, 2005). It is for this reason that the EIA has been implemented in South Africa (SA) to 
safeguard the environment. Most engineers and professionals in the built environment often 
perform this procedure without having an in-depth understanding of its background, purpose 
and its effectiveness in safeguarding the environment.  
The EIA is essential for decision-making in most development projects, but few discussions 
emphasise the importance of conducting an EIA or how best to monitor the effectiveness 
thereof (Robinson, 2006). This research was therefore motivated by the need to have an in-
depth understanding of the elements in the EIA process with water infrastructure projects and 
its effectiveness in contributing to environmental awareness in the Engineering industry. 
Although the elements and processes of the EIA have evolved in South Africa, harmonious 
adherence to the EIA is still lacking in most infrastructure projects (Robinson, 2006). 
Studies show that the existing EIA processes have proven to be effective to a certain extent, 
therefore, leaving room for improvement to mitigate negative impacts and to properly 
communicate the findings amongst stakeholders in construction projects (Kakonge, 2013). 
This research was also motivated by the need to analyse the merits, gaps and shortcomings 
in the South African EIA process as compared to the EIA processes performed in other 
countries around the world.  
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1.2 Background 
Water remains the main requirement for the health of both ecosystems and human beings, 
drives the success of various industries and can be considered as one of the principal drivers 
for sustainable development (Gorgens, 2012). The latter is dependent on reliable and efficient 
water supply, but the South African Department of Water and Sanitation (DWS) has projected 
a 17% gap in water supply and demand by the year 2030 (Reichert, 2018). The South African 
Government has put in place proactive measures to try and close the gap by implementing 
and constructing various water storage and supply infrastructure (Reichert, 2018). While 
striving to meet the country’s water demands, it is very important to try and limit the 
concentration of greenhouse gasses (GHG) emitted and promote sustainability by 
safeguarding the environment (Bhaduri et al., 2016).  
Construction processes and operations of any infrastructure project have direct, indirect, and 
cumulative impacts on the environment. For that reason, environmental conservation is 
important (Nourbakhsh et al., 2012). Contaminant sources from construction processes such 
as dust, gases, and liquid and solid waste have prompted most countries worldwide to work 
towards controlling their environmental effects by implementing environmental management 
systems such as the EIA (Nourbakhsh et al., 2012). EIAs were originally adopted as a public 
policy implementation instrument in the United States of America (USA) in the early 1970s. 
This was influenced by the need to approach environmental decision-making more 
scientifically and rationally and to monitor the movement towards a modern and sustainable 
environment (Western Cape Government, 2015). 
SA has also implemented steps towards global sustainable development (Murombo, 2008). 
EIAs became a legal requirement on the 8th of September 1997 for proposed projects in the 
country. Before this date, only a handful of EIAs were conducted voluntarily by certain 
industries and governmental departments (Department of Environmental Affairs, 2018). The 
National Environmental Management Act (Act No. 107 of 1998) (NEMA) formally introduced 
the EIA into the South African legislature and aims to make industries and entities aware of 
the environmental impact management policy (Department of Environmental Affairs, 2018). 
Since then, the EIA has evolved to accurately address social, environmental/ecological and 
economic issues. Although the EIA process has had some success, some criticise it because 
they see the process as a development barrier. Ultimately, the EIA is mandatory because of 
the need to safeguard the environment, therefore, most infrastructure projects cannot proceed 
without obtaining environmental authorisation from the DEA (Department of Environmental 
Affairs, 2018). Even though the EIA processes have been improved, there are still certain 
An environmental impact assessment process for reservoir construction 
 
 Page 4 
 
shortfalls. One of the most discussed shortfalls of the EIA process is that it becomes a complex 
exercise to try and consider all the dimensions of activities (Murombo, 2008).  
To understand the efficiencies, strengths and shortfalls of the EIA process, this research will 
analyse the elements of EIAs conducted for water supply and storage infrastructure projects 
such as reservoirs and elevated water towers.  
 
1.3 Problem statement 
The application of the current EIA processes in infrastructure projects is often prolonged, 
confusing and costly due to the nature, size and complexity of the projects. It is, therefore, 
necessary to evaluate the elements that need to be considered when conducting an EIA to 
measure its effectiveness, strengths, and weaknesses and to avoid future repetition. 
 
1.4 Research objectives 
The objective of the research is to analyse the different elements to be considered when 
conducting EIA’s for water infrastructure construction projects. 
 
 Assumptions and constraints 
The following assumptions were made for the successful execution and completion of the 
research and to reduce its complexity: 
• The research will only be based on the environmental impact assessments of two 
reservoir projects currently in the construction stage, 
• The research is limited to a period of 12 months, and 
• All monetary values will be based on the South African Rand (R) currency. 
 
1.5 Research questions 
The following research questions will be addressed during the completion of the research: 
• What are the current existing approaches when conducting EIA’s for reservoir construction 
projects? 
• What are the shortcomings of the South African EIA approach? 
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1.6 Research design 
Figure 1 illustrates the research process to be followed for this research. The research process 
was carried out to explore all possible avenues and alternatives available to find solutions to 
the outlined problem.  
 
Figure 1: Research process flow diagram 
 
1.7 Document layout 
The outline of the research report consists of five chapters, which promote the flow of 
information accordingly:  
Chapter 1 : This chapter gives an overview of the research to be carried out, including 
the research introduction, background, objectives, questions, and 
associative processes. 
Development of Research 
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Chapter 2 : This chapter provides a literature review pertaining to the research study. 
The hypotheses provided in this chapter is based on information obtained 
from research that has been previously conducted by fellow researchers in 
the field of Environmental Management. 
Chapter 3 : In this chapter, the case study and methodology adopted in the research is 
provided. Methods, contributing factors and the selected choice of 
research are also elaborated upon.  
Chapter 4 : Chapter 4 involves discussing the results of the selected case studies. 
Chapter 5 : In this chapter, conclusions and recommendations are presented for future 
studies and research. 
 
1.8 Ethical considerations 
This research involves work done by other industry specialists, and scholars, the researcher 
obtained ethical clearance from the relevant university authorities. Before the research 
commenced, ethical clearance was requested from the University of Johannesburg’s Faculty 
Research Ethics Committee. Ethical clearance should be obtained for the following reasons: 
• To ensure that all the participants grant their permission to take part in the study, 
• To ensure that permission is given to conduct the research, and 
• To ensure anonymity and confidentiality. 
 
1.9 Conclusion 
With most municipalities in SA aiming to enhance its distribution and storage of clean potable 
water, the construction of infrastructure is continuously being planned and implemented. The 
construction of such infrastructure requires environmental authorisation through the EIA 
process to be considered feasible and sustainable. Although South African EIA procedures 
and strategies have evolved over the past 20 years, there is still room for improvement. The 
main objective of this research is to investigate and analyse the elements of the EIA process 
in an attempt to address shortfalls and cover the gaps that were identified by past studies.
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2. Literature Review 
2.1 Introduction 
This chapter is intended for literature review. The principal justification for the literature review 
is to present what other researchers have observed and proposed concerning the topic under 
investigation and to identify the need for this research. According to Mengist et al., (2020), a 
properly conducted literature review should assess and integrate past and present knowledge, 
and ultimately identify gaps in the topic being investigated (Mengist et al., 2020b). For a 
literature review to be accepted as a research methodology, the necessary steps should be 
followed to ensure accuracy, trustworthiness, and preciseness (Snyder, 2019a). To accurately 
address the research questions raised in the previous chapter in section 1.5, the literature 
relevant to this research will follow the steps shown in Figure 2 below: 
 
Figure 2: Proposed literature review flow process 
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The above flow diagram illustrates the flow process that will be followed to systematically 
develop knowledge and explore the available literature on the topic under investigation to 
answer the research questions (Snyder, 2019b). This literature review will define the South 
African EIA process and its steps, compare the steps with what is done in other countries and 
identify any gaps or shortcomings. 
 
2.2 Background of the EIA process and its development in South 
Africa 
 Description of water reservoirs and the integration into the EIA process 
To define the EIA process in infrastructure projects, a brief description of concrete reservoirs 
will be provided to illustrate the integration between EIA’s and the construction phase. The 
demand for clean potable water is increasing daily; therefore, it is necessary to store water in 
large quantities to meet the daily demands. Generally, water is stored in circular or rectangular 
reinforced concrete reservoirs which can either be above or below ground (Mas’ud Alfanda, 
2017). The planning, design and construction of these reservoirs require sound multi-
disciplinary engineering activities and substantial amounts of vacant land which affects the 
natural state of ecosystems and the environment (Bhaduri et al., 2016).  
The parameters of the concrete reservoir consist of a floor slab, walls, roof, inlet and outlet 
pipelines (Mas’ud Alfanda, 2017). The design and construction materials consist of imported 
soil, stone, reinforcement steel, and water (Bhaduri et al., 2016). According to Twort et al., 
(2000), a concrete reservoir serves the following purposes: 
• Assists in balancing the varying demands from the main water distribution system, 
• Assists in maintaining a suitable pressure and minimises fluctuations thereof, 
• Assists in providing a steady water supply during shutdowns or failures on the 
distribution network, and 
• Provides reliable water reserves to aid in emergency water demands such to extinguish 
fires. 
 
The construction of these water reservoirs has proven to have negative effects on the 
environment. Therefore, an EIA process is required throughout the planning, design, 
construction and post-construction stages (Walmsley and Tshipala, 2007). According to 
Aigbavboa et al., (2017), the construction industry is considered to have the most damaging 
impact on the environment, due to excessive energy use, waste generation, water use, natural 
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ecosystem destruction, and more (Aigbavboa et al., 2017b). For this reason, the planning, 
design and construction must be executed sustainably by integrating these activities in the 
EIA (Aigbavboa et al., 2017b). Now that the purpose and configuration of a concrete reservoir 
has been briefly described, the sections below will define the EIA process and its background. 
 
 Background of the EIA 
The EIA process was initially adopted in the USA in the early 1970s (Broughton, 2011; Kalima, 
2005; Sadler, 1996; Sandham, 2016; Sciberras, 2013; Zeleňáková and Zvijáková, 2017). The 
adoption of the EIA was influenced by the rapidly growing contemporary environmental trends 
and the need to develop a more logical, objective and scientific process for sound 
environmental decision-making (Caldwell, 2012). The latter was mainly influenced by 
concerns raised that projects were only reviewed utilising cost-effectiveness analyses and the 
environmental and social impacts were not considered (Caldwell, 2012). Because of such 
concerns and the environmental impacts of projects, the National Environmental Policy Act 
(NEPA) was developed in the USA (Sandham, 2016). 
In South Africa, lawful amenities for the EIA were initially introduced in the Environmental 
Conservation Act, 1989 (ECA) (Wood, 1999). This was the first step towards the development 
of an environmental strategy to reinforce the decision-making process (Sowman et al., 1995). 
The first regulations for the EIA were published in Sections 21 and 26 of the ECA on the 5th of 
September 1997 (Kalima, 2005). The NEMA, 1998, introduced an environmental impact 
management system which gave birth to the EIA procedure in SA to supplement the policies 
set out in the ECA (Kotze and Walt, 2003). SA considers the EIA as the main regulatory tool 
used to manage and/or mitigate the environmental impact caused by activities in new 
developments (Department of Environmental Affairs, 2018; Kalima, 2005). It promotes 
sustainable development, ensuring that the applicable SDGs are enforced through 
environmental compliance by implementing the EIA regulations laid out in the NEMA (Kalima, 
2005; Kotze and Walt, 2003). 
Although the EIA is seen as a barrier to development by some professionals in the construction 
industry (Aigbavboa et al., 2017b), its ultimate goal is to ensure the upholding of Section 24 
of the South African constitution. This act enables people to enjoy the privilege of an 
environment that is not detrimental to their well-being or health (Western Cape Government, 
2015). In South Africa, EIAs for a group of identified activities were enforced by law from the 
8th of September 1997, but before then, a handful of EIAs were conducted voluntarily by only 
a few industries and government departments (Kalima, 2005; Kotze and Walt, 2003; Wood, 
1999). Since the required implementation of an EIA in South Africa, there have been various 
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regulations published by the government. Below is a table depicting the current and previous 
EIA regulations and their amendments: 
 
Table 1: Previous sets of EIA Regulations and Listing Notices (Department of 
Environmental Affairs, 2018)  
EIA Regulations Government Gazette Effective Dates 
EIA regulations proclaimed in 
terms of the ECA, Act No 73 of 
1989 
Government Notice Number 
(GNR) 1182 & 1183: 
Government Gazette No. 
18261, Pretoria, 5th September 
1997 
08th September 1997 – 9th May 
2002. 
Revision of the ECA 
Environmental Impact 
Assessment Regulations 
GNR 670 and 672 of 10 May 
2002, Government Gazette No. 
23401 
10th May 2002 – 02nd July 2006 
2006 EIA Regulations 
proclaimed in terms of the 
NEMA, Act No. 107 of 1998 
GNR 385, 386 and 387 
Government Gazette No. 
28753, Pretoria, 21st April 2006 
03rd July 2002 – 01st August 
2010 
2010 EIA Regulations 
proclaimed in terms of the 
NEMA, Act No 107 of 1998 
GNR 543, 544, 545 and 546 
Government Gazette No. 
33306, Pretoria, 18th June 
2010 
02nd August 2010 – 07th 
December 2014 
 
Over the past 2 decades, various philosophies, criteria and objectives have been developed 
to streamline what constitutes an effective EIA and to meet internationally recognised codes 
of good practice (Wood, 1999). The EIA process has been refined and improved to best suit 
SA’s needs in terms of sustainable development, and regulations modified over the years as 
shown in Table 1 (Department of Environmental Affairs, 2018; Sandham et al., 2013). In light 
of the revisions, the EIA process has improved in certain aspects, but the overall quality in EIA 
processes and reports has declined when compared to the initial 1997 regime (Sandham et 
al., 2013). According to the conclusions made by Sandham et al., (2013), the decline in EIA 
report quality proves that there is a need for further research and improvements in the EIA 
process to aid in effective decision-making and to further promote sustainability (Sandham et 
al., 2013).  
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 Definition of the EIA 
For this research, and to better comprehend the nature of the EIA in SA, it is necessary to 
properly define the environment. According to the National Environmental Management Act 
(South Africa, 1998), the ‘environment’ is defined as: 
“The surroundings in which human beings exist and that are made up of the following: 
i. The atmosphere, land and water of planet earth; 
ii. The plant and animal life and the micro-organisms; 
iii. The combination of (i) and (ii) and the relationship between and among them; 
iv. The cultural, chemical, physical and aesthetic properties and conditions of the foregoing 
that influence on health and well-being” 
 
The EIA has several definitions. According to Fischer and Nadeem (2013), an EIA is a tool 
that, when properly conducted, assists in constructive environmental decision-making. It is a 
structured process that empowers public involvement. The impacts of the intended 
development actions are assessed to enable the determination of the best and practical 
courses of action and it should be implemented early in the project life cycle (Caldwell, 2012; 
Fischer and Nadeem, 2013). This ensures that the socio-economic outcomes are maximised 
while making sure that the integrity of the environment is preserved by minimising, avoiding 
and/or mitigating any potential negative impacts (Fischer and Nadeem, 2013). 
Wood (1999) states that an EIA is a technique that is used to systematically assess a project’s 
environmental effects qualitatively and present the results to understand the importance of the 
effects and provide a scope for avoiding and/or mitigating them. These results are then 
evaluated by the relevant competent decision-making bodies prior to making a decision 
(Wood, 1999). 
Although the above definitions differ, they both agree that an EIA predicts the effects of a 
proposed activity on the environment (Caldwell, 2012; Kalima, 2005; Sandham, 2016; Western 
Cape Government, 2015; Zhang et al., 2013). In South Africa, the EIA is therefore, a cyclical 
procedure that determines the best environmental options to encourage sustainable 
development through the effective management and administration of environmental, social 
and economic impacts (Sandham et al., 2013; Wood, 1999). 
From the above definitions, the purpose of the EIA can now be properly outlined in section 
2.2.4 below. 
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 The purpose and nature of the EIA 
From the definition given in the previous section, the following can be obtained regarding the 
nature and purpose of the EIA: 
• The EIA process should be started early in the project life cycle and integrated into all the 
stages of the development from inception to project closure and decommissioning 
(Walmsley and Tshipala, 2007), 
• The EIA is a pro-active procedure and promotes human health and safety (Wood, 1999), 
• The EIA collects and integrates information about the affected environment in a 
qualitative, structured, and scientific manner (Sandham, 2016), 
• The EIA reinforces the project’s planning and feasibility studies to integrate the economic, 
social and environmental objectives to promote more sustainable results (Fischer and 
Nadeem, 2013), 
• The EIA provides relevant decision-making authorities with information to aid in effective 
decision-making (Glasson et al., 2005), and  
• The EIA assists in safeguarding the environmental resources from negative and/or 
irreversible impacts (Caldwell, 2012). 
 
2.3 Current approaches in the EIA process in South Africa as 
compared to other countries 
 An introduction to the EIA process in South Africa and other Countries 
To facilitate sustainability through the EIA process, it is necessary to ensure that infrastructure 
projects are compliant with all the environmental assessment regulations as set out by the 
South African Government (Walmsley and Tshipala, 2007). SA, together with other 
neighbouring countries, have formed an organisation called the South African Development 
Community (SADC) that aims to align diverse environmental regulations and legislation (Nel, 
2001; Walmsley and Tshipala, 2007). Specialists in environmental conservation believe that 
aligned environmental procedures will promote sustainability (Nel, 2001).  
In most countries, the responsibility of environmental management lies with the central 
government, with SA and Tanzania being the exceptions (Nel, 2001). According to Walmsley 
and Tshipala (2007), SA handles its EIAs for most strategic and national projects at a national 
government level, but EIAs for development projects are managed at a provincial level. To 
understand the South African EIA approach, it is best to compare what is currently being 
implemented in SA to other countries globally. 
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The EIA legislation and policies have been embraced in over 100 countries (Mubanga and 
Kwarteng, 2020). Table 2 below compares the South African EIA procedural steps with 
Pakistan, New Zealand, Finland, Denmark, India, and Slovakia with the aim to identify any 
similarities and differences. 
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Table 2: EIA procedural steps (Fischer and Nadeem, 2013; Morgan, 2012; Mubanga and Kwarteng, 2020; Murombo, 2008; Pölönen et al., 
2011a; Retief et al., 2011; Tiwari et al., 2016; Zeleňáková and Zvijáková, 2017; Zhang et al., 2013) 
EIA procedural steps 











































































Screening ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 




✓ X X ✓ ✓ ✓ ✓ ✓ ✓ 
Impact analysis and 
impact prediction ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
Environmental 
management plan/ 
Integration & assessment 
✓ ✓ ✓ ✓ ✓ X ✓ ✓ ✓ 
Environmental Impact 
Statement (EIS) ✓ 
X ✓ ✓ ✓ X X ✓ ✓ 
Review of the EIS ✓ X X ✓ X X ✓ ✓ ✓ 
Decision-making and 
implementation  ✓ ✓ ✓ 
X ✓ ✓ ✓ ✓ ✓ 
Follow-up/monitoring ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
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We are currently living in an environmentally conscious world and most countries have put in 
place regulations to safeguard the environment through the EIA (Kalima, 2005). According to 
Weaver et al. (2008), the EIA is being implemented in over 100 countries worldwide and is a 
prerequisite for most funding agencies. Table 2 above, illustrates the EIA procedural steps in a 
few countries around the world including SA and it can be deduced that although these countries 
have different policies, legislation and legal frameworks, the EIA steps have some similarities 
(Kalima, 2005; Walmsley and Tshipala, 2007). Based on the environmental needs and 
regulations of a country, some of the EIA procedural steps are omitted or combined to best meet 
the country’s environmental goals and adhere to legal frameworks. 
According to Nel (2001), harmonising EIA regulations, frameworks and regimes with other 
neighbouring countries will enhance regional sustainable development as all the countries will 
share the same views and objectives (Nel, 2001). This will improve the management of natural 
and water resources, protection of ecosystems and animals (Nel, 2001). Ultimately, if all the 
countries around the world share similar environmental goals, the EIA procedure will be more 
effective and be able to achieve sustainability within the economic, social and ecological 
spheres (Weaver et al., 2008). For this research, Table 2 above will be used as an analysis tool 
to compare the effectiveness of the South African EIA system to other countries and to check if 
environmental practitioners follow the theory when conducting EIA’s in practice. This will be 
achieved by comparing the steps listed in Table 2 and the steps followed in the chosen case 
study EIA reports. 
To promote strategic decision-making and planning for infrastructural projects, the EIA process 
must be implemented early in the project life cycle (Rossouw et al., 2000). According to Sadler 
(1996), the EIA procedure must be implemented early in the concept and viability stage with 
concise references to impact management, project authorisation and follow-up. To promote 
consistent application of environmental conservation science and technologies the EIA process 
must be harmonised with the different stages of the project life cycle (Sadler, 1996). According 
to Sánchez and Hacking (2002), the EIA should be ideally implemented during the early 
planning phases of a project to aid in choosing the best option which has the least disruptive 
technological impacts and to draw up managerial practices that enhance environmental 
benefits. Linking the project life cycle to the EIA procedural steps will aid the project team in 
recognising the positive attributes the EIA has to offer to the continuous management of the 
infrastructure project (Sánchez and Hacking, 2002).  
The EIA procedural steps as illustrated in Table 2 often follow the linear sequence they are 
arranged in, therefore, it is important to also link this sequence to the linear process of the 
project life cycle to avoid any delays and/or complications when managing infrastructure 
projects (Sadler, 1996). Extensive research has been conducted to link the EIA process to the 
project life cycle stages to promote a seamless transition from stage to stage (Sadler, 1996; 
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Walmsley and Tshipala, 2007). Figure 3 below illustrates how the EIA procedural steps can be 
linked to the project life cycle stages in an attempt to harmonise the management of the 
environmental impacts and the project. 
 
 
Figure 3: Link between the EIA procedural steps and the project life cycle (Sadler, 1996; 
Walmsley and Tshipala, 2007) 
 
Figure 3 shows that the EIA should be implemented as early as possible in the project life cycle 
and that different activities in the EIA process can be done at certain milestones of the project 
life cycle (Sadler, 1996). It can also be seen that during the inception stage of the project life 
cycle, screening can be executed, whereas scoping can be executed during the concept and 
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viability stage. During the construction stage, inspections, compliance and impact management 
can be executed to ensure that the construction activities do not have any new impacts when 
compared to those identified in the impact analysis phase of the EIA. In the construction phase, 
the environmental impact statement and review can be executed, followed by the auditing and 
monitoring stage and, finally, the closure plans and environmental rehabilitation can occur 
(Walmsley and Tshipala, 2007). According to Clausen et al. (2011), the integration of the EIA 
procedural steps into the project life cycle will result in a more comprehensive impact definition 
and mitigation thereof. This will prevent the EIA from being implemented too late in the project 
life cycle after irreversible decisions have been made such as project location, technical designs 
and specifications (Clausen et al., 2011). 
 
 The basic EIA approach and processes in South Africa 
According to Shubane (2015), the EIA process in SA has been designed and reiterated over the 
past twenty (20) years to safeguard the environment and promote sustainability (Shubane, 
2015). In essence, the EIA process and approach has been developed to suit different types of 
infrastructure projects and it follows the following procedure as is illustrated in Figure 4 below: 
• Often referred to as public participation or stakeholder engagement, the Department of 
Environmental Affairs and Tourism (DEAT) prefers the term “stakeholder engagement” 
(DEAT, 2013). Although both are used, the term “public participation” is going to be used in 
this research. Part of the basic assessment procedure requires public participation 
processes to be undertaken and to maintain a register to identify all the affected and 
potentially interested parties throughout the EIA procedure (Walmsley and Tshipala, 2007), 
• The applicant must give written notice and present an application form to a capable 
environmental authority or the relevant organ of state who has the administrative 
capabilities for the type of activities being performed. The authority must acknowledge 
receipt of the form within fourteen (14) days (Walmsley and Tshipala, 2007), 
• According to the DEAT (2013), all the comments, representations and objections acquired 
from the interested and affected stakeholders during the public participation process must 
be scrutinised and the following must be assessed: 
(a) Any probable impacts of the proposed activity/ project on the receiving environment, 
(b) If the impacts can be mitigated and to what extent? 
(c) If there are any significant impacts and issues that need additional examination (DEAT, 
2013).  
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• The applicant must utilise the format issued by the competent environmental authority to 
prepare a draft Basic Assessment Report (BAR) (Walmsley and Tshipala, 2007), 
• After the draft BAR has been prepared, all the interested and affected stakeholders must 
be given a chance to comment on the BAR (Shubane, 2015; Walmsley and Tshipala, 2007), 
• After all the comments have been reviewed and addressed, a final BAR report is prepared 
by the applicant and submitted to the competent environmental authority. The 
environmental authority then issues a decision on whether the BAR is sufficient or 
proceeding to the scoping phase of the EIA is necessary (Walmsley and Tshipala, 2007),  
• The applicant then notifies all the interested and affected stakeholders of the decision and 
ultimately appeals or accepts the decision (Walmsley and Tshipala, 2007). 
 
Although not all projects are the same, all of them follow the above approach when conducting 
EIAs. The environmental authority is required to perform his/her functions within strict time 
frames (Wood, 1999). These time frames are put in place to avoid delaying the EIA process and 
to provide the applicant with the relevant information as stipulated by the NEMA (Walmsley and 
Tshipala, 2007). Ultimately, the EIA steps must be executed timeously to avoid any delays in the 
project life cycle. 
From Figure 4 below, it can be deduced that it takes approximately fifty-four (54) days to 
complete a basic assessment and one hundred and fourteen (114) days to complete an EIA. 
Therefore, the EIA process must be started as early in the project life cycle as indicated in Figure 
3. To better understand the EIA process and its timeframes, it is best illustrated in a flow diagram. 
Figure 4 summarises the basic EIA process discussed above and the timeframes. Figure 4 also 
shows how the strategic steps integrate and the timeframes thereof.  
To integrate the EIA steps into the project timeframes, the South African EIA process is guided 
by three (3) Listing Notices as promulgated in the NEMA. These Listing Notices guide the 
applicant on which EIA procedural steps and policies to follow. Below is a list of the three (3) 
Listing Notices and their description as stipulated on the NEMA (Department of Environmental 
Affairs, 2018): 
• Listing Notice1 (GNR 327): The Basic Assessment process – The objective of this notice is 
to identify activities that might require an environmental authorisation before the activity 
commences. Activities that trigger this notice are the development of infrastructure and/or 
facilities for the storage and transfer of water not exceeding 50 000 cubic meters 
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• Listing Notice 2 (GNR 325): Scoping and Environmental Impact Assessment process – The 
objective of this notice is to identify activities that might require a Scoping Environmental 
Impact Report for Environmental Authorisation to be granted. Activities that trigger this 
notice are similar to Listing Notice 1, but in this instance, the storage capacity must exceed 
50 000 cubic meters. 
• Listing Notice 3 (GNR 324): For certain identified – The objective of this notice is to identify 
activities that are located in certain geographic locations which will either require the Basic 
Assessment process or the Scoping Environmental Impact Report. The geographic areas 
consist of protected areas, animal habitats, critical biodiversity areas, and sites identified 
as sensitive environmental areas.  
 
The above Listing Notices often guide the tone and degree of impact assessment required for 
an EIA. Figure 4 below illustrates the EIA flow process. 
 
 
Figure 4: The EIA Flow Process (DEAT, 2004; Murombo, 2008; Retief et al., 2011; 
Shubane, 2015) 
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 The basic EIA process as implemented in the construction industry 
 
The basic South African EIA approach has been discussed in the previous section and has been 
reiterated by researchers, government authorities and institutions to best suit the nature of the 
South African infrastructure construction industry. Although the basic EIA process, as 
implemented in SA, varies from project to project, it should consist of the following procedural 
steps (DEAT, 2004; Fischer and Nadeem, 2013; Glasson et al., 2005; Murombo, 2008; Retief 
et al., 2011; Western Cape Government, 2015): 
 (1) Screening, 
 (2) Scoping, 
 (3) Examination of alternatives/ Specialist studies, 
 (4) Impact analysis and impact prediction, 
 (5) Environmental management and mitigation, 
 (6) Public participation (conducted throughout the EIA process), 
 (7) Environmental impact statement (EIS), 
 (8) Reviews by a competent authority and decision-making, 
 (9) Implementing the decision on the EIA, and 
 (10) Follow-up/ Monitoring. 
Below are the different EIA procedural steps are discussed in more detail. 
 
2.3.3.1 The screening phase 
According to Fischer and Nadeem (2013), the EIA’s first stage includes the screening process. 
This process aids in ascertaining whether to continue with the assessment based on the 
observed and/ or anticipated impacts (Fischer and Nadeem, 2013). In South Africa, developers 
informally consult provincial authorities to determine whether the proposed activity should be 
formally assessed or not (Wood, 1999). For screening to be successfully carried out, information 
about both the receiving environment and the proposed activity is required to determine which 
approach and the level of assessment are to be adopted (Sadler, 1996).  
According to DEAT (2002), the South African screening phase has two (2) approaches. 
Mandatory screening is administered by a competent environmental authority and a pre-
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application screening is usually administered with discretion and without legislated procedures 
(DEAT, 2002a). Ultimately, the screening phase determines the following: 
• Whether an extensive EIA is required or not (Wood, 1999), and 
• The sensitivity of the environment and classifies the project together with its alternatives by 
establishing which elements of the proposed activity will trigger an EIA and which sets of 
the EIA requirements should be utilised (Rajaram and Das, 2011). 
 
Once the findings from the screening phase have been finalised, a decision is made by a 
competent authority whether to continue with the EIA process or not (Weston, 2011). If the 
decision is made to continue with the EIA process, the scoping phase is the next step as 
described below. 
 
2.3.3.2 The scoping phase 
According to Glasson (2005), the scoping phase aims to pinpoint all of the activities possible 
and their significant impacts. These can be obtained from all the activities identified early in the 
project life cycle (Glasson et al., 2005). For the scoping phase to be effective, it needs to include 
the following items (Glasson et al., 2005): 
• A short description of the activity or project, 
• A short description of the receiving environment and possible effects, 
• A description of all the identified and possible environmental impacts, 
• A description of all the identified options, and  
• An appendix describing how the public participation was carried out and a list of all the 
affected stakeholders. 
 
By definition, scoping is a procedure done after the screening phase and aims to determine the 
environmental extent and type of issues to be addressed. After addressing the issues, they are 
submitted to a competent authority to decide if the proposed activities or projects are subject to 
an EIA (Fischer and Nadeem, 2013). According to Snell and Cowell (2006), the neglecting of 
the scoping phase may result in the risk of unnecessary work being undertaken and the most 
significant consequences of the activity may be overlooked. The outcomes of an efficient 
scoping phase include the following (Fischer and Nadeem, 2013): 
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• Pinpoint the important issues to be addressed in an EIA including all the identified 
alternatives, 
• Estimate the EIA’s timeframes and identify any constraints, 
• Identify any anticipated environmental effects and factors to be investigated in detail, and 
• To determine what information is required to assist in performing effective decision-making. 
 
Apart from the abovementioned objectives of the scoping phase, Mandelik et al. (2005), believe 
that the ultimate trial for the scoping phase is to ensure that there is a balance between the 
development and environmental objectives. It is for that reason that the scoping phase must be 
conducted by a competent environmental practitioner to ensure that the ecological analyses are 
done with due diligence to avoid rejection by the planning authorities (Mandelik et al., 2005). 
 
2.3.3.3 The examination of alternatives/ specialist study phase 
During the specialist study phase, the issues identified in the scoping phase are investigated in 
more detail. The identified and potential impacts are assessed and courses of action are 
explored to intensify the positive impacts and minimise the negative impacts on the environment 
(DEAT, 2002b). During this phase, a competent environmental practitioner should conduct the 
studies to enable efficient identification of positive impacts and the elimination of the negative 
impacts as much as possible (Western Cape Government, 2015). According to the Western 
Cape Government (2015) and Sandham (2016), the specialist study phase has the following 
outcomes: 
• An in-depth description of the receiving environment, 
• Impact recognition and assessment,  
• Exploring alternatives, 
• Identifying all the opportunities and constraints, and 
• Recommendations on impact mitigation and measures to avoid the impacts. 
The specialist study reports should contain information that will promote informed decision-
making, therefore, answers to all the primary questions and alternatives must be provided with 
a high level of understanding (ENVASS Environmental Assurance, 2020; Sandham, 2016).  
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2.3.3.4 Impact analysis and impact prediction 
Most complicated exercises in EIA’s comprise of analysing all the possible impacts, exploring 
alternative futures on how the receiving environment will behave and providing this information 
to the decision-makers in a systematic manner (Duinker and Greig, 2007). The impact analysis 
and prediction phase forms an important part of the EIA because it comprises analyses, surveys 
and models that aim to provide a thorough appraisal of the anticipated impacts (Geneletti et al., 
2003).  
By definition, impact analysis and prediction is a tool for viewing the environmental practitioner's 
perceptions about alternate subsequent environments whereby the decisions may play out 
(Duinker and Greig, 2007). The impact analysis and prediction have the following objectives 
according to Geneletti et al. (2003), and Duinker and Greig (2007): 
• Define the problem and the focus of the impact analyses, 
• Point out the fundamental environmental impacts of the proposed activity, 
• Point out all the uncertainties, 
• Evaluate how the surrounding community, government and businesses will be implicated, 
and  
• Suggest any plausible actions. 
 
2.3.3.5 The environmental management and mitigation phase 
According to Fischer and Nadeem (2013), environmental management and mitigation aims to 
establish actions necessary to minimise, avoid, transfer or retain the negative impacts imposed 
on the environment to develop a comprehensive environmental plan. This phase aims to guide 
the decision-makers and enhance the positive impacts by establishing the impact’s significance, 
probability and acceptability to ultimately develop mitigation measures for most, if not all, the 
negative impacts (Zeleňáková and Zvijáková, 2017).  
During this phase, all the outputs in the specialist studies phase are consolidated with any other 
information that is available to form a synthesised Environmental Impact Assessment Report 
(EIAR) (Western Cape Government, 2015). The level of the required assessment will determine 
if the EIAR will take the form of a basic assessment report or an EIA. According to Fischer and 
Nadeem (2013), the main objective of this phase is to identify key measures and/ or actions 
required to prevent significant negative environmental impacts by doing the following: 
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• Develop techniques to treat, reduce or avoid the unfavourable environmental and social 
impacts that were identified on the previous EIA stages, 
• Amplify the identified positive impacts that were identified to ultimately lower the 
environmental protection and conservation costs, and 
• Encourage stronger business opportunities through the conservation of the environment, 
sustainable human livelihoods and well-being.  
 
2.3.3.6 Public participation 
The participation and consultation with all the interested and affected stakeholders is an integral 
part that flows through all the phases of the EIA process (Enserink, 2000). According to Enserink 
(2000) and Pölönen et al. (2011b), public participation is an integral part of the EIA and aids in 
ensuring that the EIA process is conducted transparently, ethically, and promotes accountability 
in the decision-making process. It should be noted that public participation is not the same as a 
social impact assessment (SIA), as public participation is a process within the EIA and the SIA 
is a separate specialist study that is conducted by a qualified practitioner (Burdge and 
Robertson, 1990). The SIA will be discussed in more detail on the shortcomings of the EIA 
system in the next section.  
Public participation enables the EIA applicant to consider the community’s concerns, views and 
questions with the ultimate goal of achieving good environmental outcomes (Murombo, 2008). 
For all the mandatory requirements of an EIA to be met, public participation that is well-informed, 
interactive and supportive, is important (Zhang et al., 2013).  
Public participation should be conducted efficiently and timeously to minimise any disruptions, 
oppositions, and resistance to the new activity (Enserink, 2000). This will promote transparency 
and ultimately satisfy the following objectives: 
• Notify the public of the proposed activity and all the identified alternatives (Enserink, 2000; 
Zhang et al., 2013), 
• Allow the public and all interested parties to present their perspectives, values, and 
concerns to influence the developer’s designs in a positive way (DEAT, 2013), 
• Acquire traditional knowledge and presence of any heritage sites (Fischer and Nadeem, 
2013), 
• Minimise conflict by timeously identifying any contended issues (Kruopiene et al., 2009), 
and 
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• Increase the public’s confidence in the proposed activity or project (Enserink, 2000). 
 
From the above outcomes, it is evident that public participation is important for decision-making 
and promotes accountability throughout the South African EIA process (Murombo, 2008; Wood, 
1999). 
 
2.3.3.7 Environmental impact statement  
An environmental impact statement (EIS) is the central element of the EIA which assists in 
environmental governance and management (Antonello and Howkins, 2020). EISs have, over 
the years, morphed into regulatory tools which contribute to environmental conservation through 
their written form as they record the most pertinent ideas, registers and public participation 
debates (Fonseca and Rivera Fernández, 2020). Both reviewers and decision-makers consider 
the EIS as the main source of data and, therefore, the information contained in them must be 
relevant, efficient and to the required level of detail (Fernández et al., 2018). 
According to Fonseca and Rivera Fernández (2020), the main components of the EIS comprise 
of EIS complements, data obtained from site visits, and internal and external stakeholder 
opinions. For an EIS to be effective, it must satisfy the following objectives: 
• Thoroughly address all of the significant impacts (Duarte and Sánchez, 2020), and  
• Coherently describe the project, baseline information, impact prediction and all the 
identified mitigation measures (Fernández et al., 2018). 
 
2.3.3.8 Authority review and decision-making 
Certain activities cannot be implemented without formal authorisation from the Environmental 
Conservation Act 1989 (Wood, 1999). According to Wood (1999), the decision made by the 
competent environmental authority must encourage sustainability and, therefore authority 
review is an important stage in the EIA process (Wood, 1999).  
During this phase, the final EIAR is prepared and submitted to the competent authority who will 
review and decide if the information provided is sufficient for a knowledgeable decision on the 
proposed activity or project (Western Cape Government, 2015). The authority can either grant 
or deny the environmental authorisation (EA). According to Glasson et al. (2005), once the EA 
has been granted, it must clarify which project alternative was approved and why it was 
approved, including the material considerations that were explored (Glasson et al., 2005). 
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2.3.3.9 Implementation of the EIA decision 
The main goal of the EIA is to establish an integrated environmental management system that 
can be enforced by developing an Environmental Management Programme (EMPr). The main 
outcomes of the EMPr are to set out all the environmental management end-results to be 
achieved, steps to be taken to achieve the set-out results and the baseline requirements for 
reporting and monitoring (Western Cape Government, 2015). 
 
2.3.3.10 The monitoring phase 
In SA, monitoring has been acknowledged as an important part of environmental management 
(Wood, 1999). Continuous monitoring is important in ensuring that the EIA is performing as 
intended for overall environmental governance and conservation (Dias et al., 2017). According 
to Sciberras (2013), many researchers and authors argue that monitoring is a major drawback 
in the EIA’s effectiveness. This is because the consequences of the decisions and assumptions 
made throughout the process must be scrutinised and acted upon (Sciberras, 2013). It is, 
therefore, impossible to properly evaluate the effectiveness of EIAs without any follow-up or 
adopting monitoring measures (Kakonge, 1994). 
Nugent (2009), believes that the screening and monitoring phases of the EIA require more 
attention. In the absence of some data, the decision-maker may be compelled to approve an 
activity and thereafter monitor the impacts to subsequently modify certain practices and 
technologies to minimise the significance of those impacts (Nugent, 2009). The follow-up and 
monitoring phase of the EIA is, therefore an integral part of the EIA as it allows the environmental 
practitioners and decision-makers to validate their assumptions and allows for modification of 
practices to best protect the environment (Dias et al., 2017). 
 
2.4 Effectiveness of the South African EIA Process in 
Construction  
 Evaluating the effectiveness of the South African EIA process  
According to Glasson et al. (2005), the EIA’s effectiveness can be evaluated by its ability to 
achieve the set objectives within the specified timeframes and within cost (Glasson et al., 2005). 
According to Sadler (1996), the EIA process can only be recognised, and its effectiveness 
assessed, in collaboration with an institutional framework and national policies in which the EIA 
operates (Sadler, 1996). There have been global debates regarding the measurement of the 
EIA’s effectiveness because it is not easy to identify the most suitable benchmarks to quantify 
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the EIA’s effectiveness. This is mainly caused by the fact that the EIA process is made up of 
several phases which often make it challenging to measure the overall effectiveness (Wood, 
1999).  
In an attempt to measure the effectiveness of the EIA in the South African infrastructure 
construction industry, Sadler (1996), has identified four (4) fundamental elements that need to 
be adopted for an effective EIA: 
• Timing – timeous initiation of the EIA results in the proposals being reviewed early in the 
project life cycle to develop a well-defined scope and its alternatives, 
• Comprehensiveness – a well-defined, clear, and precise terms of reference which outlines 
the key issues, timeframes, and required information aid in decision-making at each stage 
of the EIA, 
• Good practice – the quality of the information should comply with procedural requirements 
of good practice, and 
• Impartiality – The decision-makers and/ or competent environmental authorities should be 
receptive, and the decisions made founded on accountability and good communication 
practices. 
 
According to Sciberras (2013), the EIA process still needs a transformation to accomplish its 
goals for sustainability. To be able to evaluate the performance of the South African EIA process, 
Wood (1999), evaluated the South African EIA system across 14 criteria. Table 3 below shows 
the 14 criteria that Wood (1999), used to evaluate the effectiveness of the South African EIA: 
 





(i). Is the EIA process established on 
coherent and distinct statutory 
provisions? 
Yes 
EIA guidelines/ regulations outline the EIA 
process which is aligned to supplementary 
environmental management procedures. 
(ii). Should the significance of all the 
environmental impacts be 
appraised? 
Yes 
In-depth analysis of all environmentally 
significant impacts. 
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(iii). Should proof of all the considerations 
for the impact alternatives be 
displayed in the EIA process?  
Yes 
Alternatives are considered within the 
scoping and environmental impact reports. 
(iv). Should screening activities for 
environmental significance occur 
Yes 
The screening phase is a two-staged 
process that allows for exceptions and 
circumspection when compiling the 
scoping and environmental reports  
(v). Should the scoping of environmental 
impacts occur and tailored guidelines 
be generated? 
Yes 
The scoping report should contain distinct 
information which the EIR can be built 
upon if required. 
(vi). Should EIA reports adhere to the 
pre-determined/ prescribed content 
requirements and should they be 
scrutinised to avoid issuing deficient 
EIA reports? 
Partially  
No formal reviews or checks on the 
adequacy of reports exist, but the 
acceptance of the plan of study warrants 
that the contents of the reports meet the 
prescribed requirements 
(vii). Should the EIA reports be reviewed 
in public and a response be given to 
the raised points? 
No 
Guidance on the review of the scoping and 
environmental impact reports exists, but no 
requirements are provided. Previous 
references to cases of good practice 
indicate that thorough reviews be 
conducted 
(viii). Should the EIA findings be the main 
determinant for decision-making? 
No 
The environmental authorisation must be 
established from the scoping and 
environmental impact reports, but the 
decision is based on environmental 
conservation matters and not the full issue 
of the EIR. 
(ix). Should monitoring of the impacts be 
conducted and should it be 
connected to the initial stages of the 
EIA? 
No 
Formal monitoring requirements do not 
exist, but it is common to monitor the 
prevailing conditions. 
(x). Should impact mitigation be 
considered throughout the EIA 
phases? 
Yes 
The main focus of the South African EIA 
process is mitigation, but the proposed 
measures are often not implemented. 
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(xi). Should the public participation and 
consultation occur before the EIA 
report is published? 
Partially 
Public participation is catered for during the 
preparation of the scoping and 
environmental impact reports. 
(xii). Should the EIA process be 
monitored and changes to the 
feedback be incorporated from 
experience? 
No 
No formal processes for monitoring the EIA 
process exist. 
(xiii). Are the EIA costs and time 
requirements exceeded by 
environmental benefits?  
Yes 
It is believed that the EIA is cost-effective, 
but time requirements are often considered 
to be too much. 
(xiv). Does the EIA process apply to 
specific programmes, policies and 
activities? 
No 
Not included for land use plans and some 
are only limited to SIAs. 
 
Out of the 14 criteria, it was established that the South African EIA process is only compliant on 
seven (7) of the criteria and partially compliant on two (2) criteria (Wood, 1999). These criteria 
may be a bit dated, but it has been argued that the 1996 EIA regime is superior to the 2006 EIA, 
meaning that the above criteria may still be relevant today (Retief et al., 2011). Although the 
South African EIA process is effective to a certain extent, there is still some room for 
improvement as indicated by the non-compliant criteria as shown in Table 3 above (Wood, 
1999). 
The shortcomings of the South African EIA process are mainly due to the inconsistencies 
between national legislation and its implementation, the absence of flexibility, and the 
consideration of social and cultural values of individuals (Sciberras, 2013). Although briefly 
discussed in the previous section, SIA also contributes largely to the effectiveness of the EIA 
process and is briefly discussed below.  
 
 Social Impact Assessment and its contribution to the EIAs effectiveness 
The SIA has been immersed in the EIA legal regulation structures since the early 1970’s when 
the NEPA was promulgated in the United States of America (Kruger and Sandham, 2018). By 
definition, a SIA is a structured endeavour that aims to pinpoint, analyse, assess and monitor 
the social impacts induced by an activity or project on either individuals or groups of people in 
a community to aid in decision-making (Vanclay, 2006). The need for a SIA within the 
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environmental impact assessment was observed in the early years of the EIA because it 
contributed largely to predicting conflicts and encouraging social and biophysical sustainability 
(Karjalainen and Järvikoski, 2010). Apart from the mentioned benefits, the SIA has the following 
additional benefits: 
• The SIA is a vehicle that aids the development of alternatives including a detailed list of 
consequences for every alternative (Kruger and Sandham, 2018), and 
• The SIA enhances the developer’s knowledge of the impact on society and raises 
awareness and consciousness to better define the implications of the action (Kruger and 
Sandham, 2018). 
 
The relationship between the EIA and SIA in SA is well documented and it has been noticed that 
over the years the SIA has been neglected and more focus has been given to the biophysical 
impacts, resulting in the social impacts being overlooked (Kruger and Sandham, 2018). The 
cause of the latter is that most of the environmental practitioners have studied or specialised in 
biophysical environmental sciences and not social sciences, resulting in the SIA being neglected 
(Kruger and Sandham, 2018). According to Hildebrandt and Sandham (2014), the SIA has 
weaknesses that still need to be addressed before the SIA can contribute positively to the 
effectiveness of the EIA, these are listed as follows: 
• The SIA is considered a lesser sibling of the EIA and its application is a poor relation to the 
EIA, and 
• The SIA lacks clear, defined guidance and legal requirements.  
 
The need for SIA is increasing rapidly and its integration into the EIA has been a matter of 
international debate. But in South Africa, the EIA and SIA are fully integrated where the SIA is a 
form of a specialist study within the EIA (Kruger and Sandham, 2018). For the SIA to contribute 
positively to the overall EIA, practitioners need practical training, formulation of reliable and 
concise methodologies and/or guidelines, improved research methods, development of a 
professional regulatory body, and effective management practices (Hildebrandt and Sandham, 
2014; Kruger and Sandham, 2018).  
There is an ongoing international literature debate on how to properly measure the effectiveness 
of the EIA and it has been acknowledged that to achieve the latter, stakeholder engagement 
plays an integral part (Sandham et al., 2013). In recent years, the effectiveness of the South 
African EIA process has been mainly evaluated by the quality of the reports (Hildebrandt and 
Sandham, 2014). From these evaluations, it has been deduced that the EIA’s effectiveness is 
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generally good, but since the 2006 EIA regime, the EIA report quality, which is the main tool to 
measure performance, has been in a constant decline (Retief et al., 2011).  
Notwithstanding the generally effective South African EIA process’s performance, there are still 
various areas within the EIA that need improvement (Sandham and Pretorius, 2008). Having 
discussed the 14 criteria Wood (1999) used to measure the EIA’s effectiveness and the need to 
develop the SIA capacity in South African EIA processes, it can be argued that the EIA has 
several shortcomings which are discussed in section (2.4.3) below. 
 
 Shortcomings of the South African EIA process in infrastructure construction 
Although the main purpose of the EIA is to promote sustainability and preserve scarce ecological 
resources, most practitioners in the construction industry have cited the EIA as one of the main 
roadblocks for developments (Department of Environmental Affairs, 2018). This is mainly 
because the EIA process has strict processes requiring scientific investigations which are often 
viewed as expensive, time-consuming, and sometimes complicated (Department of 
Environmental Affairs, 2018). Below is a list of shortcomings of the EIA that have been identified 
by different researchers, environmental practitioners and specialists in SA and other 
international countries: 
(i). Waste management and disposal is an important facet in any development or activity. If 
waste is not properly managed and disposed of, it can develop detrimental ecological, 
social and financial impacts over time, and poor performance of the EIA in addressing 
waste-related issues is of great concern (Sandham and Pretorius, 2008). 
(ii). An overlap between systematic roles and legislation has been noticed and it poses 
difficulties when implementing EIA regulations when independent sectors maintain their 
regulations on the approval of projects/ activities within their sector (Nugent, 2009). 
(iii). Poor performance in the provision of clear techniques for predicting and assessing 
impacts and the associated significance also raises concerns amongst environmental 
practitioners (Sandham and Pretorius, 2008). The techniques should be able to provide 
the following: 
• The nature of the impact, 
• The extent of the impact, 
• The duration of the impact, 
• The intensity of the impact, the probability of the impact, and 
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• Provision of measurable quantities where the magnitude of the impact is being 
described. 
 
The abovementioned areas of required information indicate that there is a shortcoming in the 
regulatory requirements of the South African EIA (Sandham and Pretorius, 2008). 
(iv). As previously discussed in section (2.4.2) above, the significance of the SIA is widely 
neglected (Nugent, 2009). 
(v). In practice, there is currently confusion between the achieved categories associated with 
the identified alternatives and the mitigation of impacts. This presents a weakness in the 
South African EIA process as the EIA regulations do not deem alternatives and mitigation 
measures essential for the scoping report (Sandham and Pretorius, 2008). 
(vi). The alternatives identified in the EIA are often not properly aligned and/ or incorporated 
into the project life cycle (Sandham and Pretorius, 2008). 
(vii). According to Wood (1999), the EIA is also impeded by broken up policies and legislation, 
poor planning, unenforced regulations, restricted resources and capacity in government 
departments, and sparse public participation. 
 
In addition to the abovementioned shortfalls, the South African EIA system has neglected the 
monitoring phase (Wood, 1999). There is currently a gap between the environmental 
constitution and the actual implementation which is often caused by a shortage of funds and 
competent employees at local, provincial, and national government levels (Wood, 1999). 
Madlome (2016), points out that although environmental authorities receive complaints about 
environmental non-compliance, they hardly take any appropriate steps or actions to tackle the 
problem (Madlome, 2016). Monitoring environmental compliance in SA remains one of the 
biggest EIA shortfalls (Wood, 1999). The NEMA has provisions for monitoring in the act, but it 
only makes provisions for it on paper and does not enforce it in practice (Madlome, 2016).  
In the industry, some developers in the country have a habit of making changes to the project 
or activity after it has been granted environmental authorisation (Wood, 1999). Environmental 
controls end up not being monitored because the implementation of monitoring actions can be 
expensive, therefore only the most significant impacts receive attention (Madlome, 2016). 
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2.5 Conclusion 
From the literature discussed above, SA has come a long way since the introduction of the EIA 
process in the late 1980s. The EIA approach in SA has some shortcomings that need to be 
investigated. To properly investigate these shortcomings, most researchers believe it is 
necessary to develop a conceptual framework to help improve the EIA process. Chapter 2 was 
intended for a literature review on the history and current status of the South African EIA 
process. The EIA procedural steps and the EIAs effectiveness were investigated by reviewing 
the research conducted by others. The literature that was investigated in this chapter will aid in 
the development of a research methodology and data analysis.  
This research will focus on two EIAs done on two (2) separate EIA reports performed by two (2) 
different companies to evaluate their gaps and shortcomings. Once a research methodology 
and data analysis have been performed, conclusions and recommendations will be made to 
properly address the research questions raised. 
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3. Research Design and Methodology 
3.1 Introduction 
Chapter 3 is intended to outline the research design and methodology. In this chapter, the 
research methodology utilised for collecting data related to the research will be discussed, 
expanding more on the research design, study area, data collection strategy, limitations of the 
study and conclusion. This chapter will further describe the processes used to obtain the 
secondary data used as case studies in this research which will aid in the identification of the 
EIA elements to be considered as well as the shortfalls and merits thereof. 
 
3.2 Research design 
According to Snyder (2019b), constructing one’s research based on existing data is considered 
to be a fundamental component for most academic investigations and research ventures 
notwithstanding the discipline. The researcher saw it best to adopt the secondary data analysis 
method to collect, organise and analyse the data required to address the research questions 
raised. 
 
 Research objectives and questions 
The purpose of this research is to investigate the elements to be analysed when conducting 
EIAs for infrastructure construction projects by answering the following research questions: 
(i). What are the current existing approaches when conducting EIA’s for reservoir 
construction projects? 
(ii). What are the shortcomings of the South African EIA approach, if any? 
 
 Research methods and designs 
According to Rose et al. (2015), research questions starting with “what” are descriptive research 
questions, therefore, to identify the elements, gaps, and shortcomings in the current EIA 
practice, an in-depth understanding of the current practices is required. Literature from Rose et 
al. (2015), also states that to have an in-depth understanding of the current EIA practices, a 
qualitative content analysis proves to be the most suitable research method. 
To derive an in-depth understanding of the current South African EIA practices, two (2) EIA 
reports will be analysed and reviewed against literature best practices to benchmark the current 
EIA practices against the literature discussed in Chapter 2 of this research. After the review 
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against literature has been conducted, a gap analysis will be done to identify the gaps and 
shortcomings between the current practices identified from the two (2) cases as compared to 
those identified in the literature best practices. 
According to Chenail (2011), a researcher should know when to use qualitative research 
methodologies and when to utilise quantitative research methodologies and develop a clear 
distinction between the two (2) methodologies. The researcher understands that the comparison 
of these two (2) EIA reports from two (2) different reservoir projects which are currently in 
construction does not represent the EIA practices in other disciplines in the built environment. 
Other disciplines may take different approaches when conducting EIAs, but the general 
principles remain constant and it gives a good point of departure for future research.  
 
3.3 Data collection and analysis strategy  
 Data collection process 
For this research, a qualitative research methodology will be employed by collecting secondary 
data from two (2) EIAs conducted for two (2) different reservoir projects which are currently in 
the contract administration and supervision stage. By definition, secondary data analysis is 
regarded as an appraisal of studying what is previously known and what is still to be determined 
on a specific topic through the appraisal of secondary sources of information and investigations 
(Johnston, 2014). According to Johnston (2014), secondary data analysis is formed based on 
the research questions, and Figure 5 below shows the secondary data analysis strategy which 
will be followed for this research to best answer the research questions: 
 
Figure 5: Secondary data collection strategy (Johnston, 2014) 
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Figure 5 above illustrates the strategy that will be adopted to analyse the information obtained 
from the two (2) EIA process reports that will be utilised as case studies for this research. To 
best understand the research methodology adopted, the strengths and limitations of secondary 
data analysis are discussed below: 
 
3.3.1.1 Secondary data analysis strengths 
Secondary data analysis has the following strengths according to Johnston (2014): 
• Secondary data analysis has been seen as both convenient and cost-effective because the 
research has already been conducted by another entity or individual, the researcher does 
not have to dedicate large amounts of financial resources to collect the data, 
• When the quality of the data collected is good, the researcher can gain access to large data 
sets which will lead to more accurate findings, 
• Secondary data analysis provides more opportunities and aids in improving the capacity for 
pragmatic research, 
• Secondary data analysis saves time as it speeds up the pace at which research is 
conducted and eliminates some of the time-consuming steps, and 
• Secondary data analysis aids in the timely development of findings and allows the testing 
of new ideas and models by the researcher. 
 
3.3.1.2 Secondary data analysis limitations 
Secondary data analysis has the following limitations according to Johnston (2014): 
• The most recognisable limitation of secondary data analysis is that the data was initially 
collected for some other reason and not to answer the specific questions of the researcher.  
• Another recognisable limitation of secondary data analysis is that the secondary researcher 
was not involved in the data collection exercise, therefore, the methods employed during the 
data collection exercise and their effectiveness may be inaccurate. 
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 Data organising and analysis 
By organising and analysing the data, the research questions raised in Chapter 1 of this 
research study will be addressed. The data must be organised and grouped to best align with 
the research questions raised which will allow the researcher to analyse and reach conclusions 
on the findings. 
Preparatory to the findings being presented and conclusions made, the researcher must follow 
several steps that will allow for a systematic approach towards answering the research 
questions. The strategy described below will be used to organise and arrange and analyse the 
data obtained from the EIA reports, developing a framework matrix as illustrated in Table 4.  
(i). Collect the qualitative data obtained from the EIA reports, 
(ii). Organise the data with the research questions in mind,  
(iii). Develop a checklist with the following columns: 
• The first column listing the questions and/ or statements. 
• Three columns with the “Yes”, “Partially”, and “No” options, and 
• The last column will be for comments (if any). 
 
Below is the analysis framework checklist utilising the best practice information gathered in the 
literature review section of this research study. 
 
Table 4: Checklist to analyse data (Mubanga and Kwarteng, 2020; Murombo, 2008; Retief 
et al., 2011; Sadler, 1996; Walmsley and Tshipala, 2007; Wood, 1999) 
Statement 
EIA No. 1 or 2 
Comment 
















Was the EIA implemented at the inception 
stage of the project life cycle? 
    
Was the screening phase conducted?     
Was the scoping phase conducted?     
Were the scoping reports created?     
Was the examination of alternatives and data 
gathering performed? 
    
Were an impact analysis and impact 
prediction conducted? 
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Statement 
EIA No. 1 or 2 
Comment 
Yes Partially No 
Was the environmental management 
programme, integration and assessment 
conducted? 
    
Was the EIS developed?     
Was the EIS reviewed?     
Was the decision made and implemented?     
Were follow-ups and monitoring done?      
Was public participation conducted?     

























Was the EIA established from distinct 
statutory provisions? 
    
Were all the environmental impacts and their 
significance appraised? 
    
Were all the alternatives and considerations 
displayed in the EIA process? 
    
Was the screening phase two-staged?     
Were tailored guidelines generated in the 
scoping phase? 
    
Did the EIA reports adhere to the pre-
determined content requirements? 
    
Were the EIA reports reviewed in public and 
responses provided to the points raised?  
    
Were the EIA findings the main determinant 
for the decision-making process? 
    
Was the monitoring conducted and was it 
connected to the initial stages of the EIA? 
    
Was impact mitigation considered throughout 
the EIA process? 
    
Was public participation conducted before the 
EIA report was published? 
    
Was the EIA process monitored and changes 
to the feedback incorporated from 
experience? 
    
Were the EIA costs and time requirements 
exceeded by the environmental benefits? 
    
Did the EIA process apply specific 
programmes, policies and activities? 
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The above table will be used to organise and analyse the secondary data collected. When 
analysing the data, the results are going to be organised using the format as shown in Table 4 
above. After the results have been organised, the interpretation of the data will follow. This will 
enable an in-depth understanding of the results to be discussed and aid in drawing conclusions. 
Due to the amount of information that will be available on the EIA reports, only the data relating 
to the criteria mentioned in Table 4 above will be considered to minimise confusion and the 
recording of unnecessary information. 
 
3.4 Limitations of the study 
The following limitations were experienced when undertaking the research: 
• Due to the COVID-19 pandemic, the UJ campus was not accessible for conducting further 
research or to obtain access to the library resources. Only library online platforms were 
obtained,  
• Movement was restricted; therefore, the researcher could not move around to conduct 
research and meetings,  
• The projects used in this research were in the construction stages of the project life cycle, 
therefore, the EIA procedural steps after the construction phase will not be investigated in 
this research, and  
• Both of the chosen reservoir projects are less than 50 000 cubic meters, therefore, making 
it impossible to conclude on the scoping phase and subsequent reports. 
 
3.5 Conclusion 
Chapter 3 was intended to outline the research design and methodology. This chapter explored 
the research methods that were best suited to organise qualitative secondary data. To best 
understand the chosen design methodology, its strengths and limitations were briefly discussed. 
To analyse the secondary data, a checklist was designed to allow for a structured approach 
when analysing the data obtained from the EIA reports. The designed checklist will aid in 
organising and analysing the information obtained from the reports in the next chapter. The 
results that will be obtained in the next chapter will be used to reach conclusions and 
recommendations on the research questions raised.  
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4. Data Analysis and Discussion 
Chapter 4 of this research is intended for data analysis. The purpose of analysing the data is to 
organise, refine and scrutinise the secondary data obtained from the research to answer the 
research questions raised. The data collected was from studying EIA reports from two (2) 
different reservoir projects that are currently in construction. The data will be analysed by 
completing a checklist whereby all of the questions on the checklist will be answered and 
compared to what was obtained from the studied literature. After that, each answer is briefly 
discussed to investigate whether the legislated and recommended procedures were followed or 
not. Finally, gaps and shortcomings will be identified.  
 
4.1 Data analysis process 
 Steps followed when analysing the data 
To ensure that the research questions are properly answered, a structured process was followed 
to ensure that all the necessary steps were adhered to when analysing the data. The following 
subsection outlines the steps followed when analysing the secondary data obtained from the 
EIA reports. 
 
4.1.1.1 Step 1 – Checklist design 
A checklist was designed to focus on areas of the EIA reports which were relevant to this 
research. For the checklist to have the relevant information, careful thought was given to the 
design of the checklist. The aim was to develop a checklist that is easy to understand and 
relevant to the research questions raised. A total of 27 criteria will be used to properly assess 
the EIA reports.  
 
4.1.1.2 Step 2 – Report analysis  
Environmental reports for two (2) different reservoir projects (EIA No.1 and EIA No.2) were 
studied to organise and collaborate the contents with the criteria on the designed checklist. 
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4.1.1.3 Step 3 – Comparing the results to literature 
After the checklist was populated, the results were compared to the findings from the literature 
review to ascertain if current practice methodologies are in line with the ideal practices from 
literature.  
 
4.1.1.4 Step 4 – Identifying gaps and shortcomings 
After comparing the results to literature, shortfalls of the South African EIA process, as identified 
in the case study for reservoir construction projects, were identified. 
 
 Background of the EIA reports prepared  
To ensure that the information obtained from the reports is credible, a brief description of all 
reports studied for data collection purposes is briefly discussed in subsections 4.1.2.1 and 
4.1.2.2. 
 
4.1.2.1 Environmental Impact Assessment No.1 
The first EIA conducted was for a reservoir project that required the construction of a 25Mℓ 
reinforced concrete reservoir. The reservoir includes additional work, including bulk excavations, 
earthworks, steelwork, pipework, concrete works post-tensioning and roadworks. The EIA was 
conducted by a multi-disciplinary registered company and included the following reports: 
• A copy of the Pre-screening meeting minutes which outlined initial discussions with the 
relevant government departments regarding the steps, requirements, and applications to 
be sent, 
• A Screening letter from the Gauteng Province Agriculture and Rural Development 
Department (GUARD) that listed the triggered Listing Notices and EIA approaches to be 
followed, 
• An Environmental impact progress report that is inclusive of all the activities and sub-
activities to be undertaken for the assessment including the expected completion target 
dates, 
• An Environmental Authorisation letter that included the decision made by the GUARD, 
authorised activities, specific conditions, management of the activities, monitoring and 
reporting requirements, and general conditions, 
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• An Environmental Management Programme Report (EMPr)that included the environmental 
management approach, legislative framework, roles and responsibilities, environmental 
management systems, environmental emergency response plan, overall management of 
the construction activities, mitigation, and management strategies, 
• A Water Use License (WUL) that included conditions for water use as per the Department 
of Water and Sanitation’s requirements, 
• A Public Participation Report and registers that included all documentation and records 
conducted during the public participation process, 
• An Ecological Impact Assessment report that described the receiving environment, 
assessment methodology, sensitivity assessment, the go, no-go option, and impact 
assessment, 
• A Heritage Impact Assessment Report that included the assessment methodology, 
fieldwork survey information, database and impact assessment in the project area, results 
of the field survey, assessment criteria, recommendations, and conclusions, 
• A Wetland Impact Assessment Report that included the background, assessment 
methodology, the receiving environment, the go, no-go option, impact assessment, 
recommendations, and conclusions. 
• A Basic Assessment Report (BAR) that included information about the activity, description 
of the receiving environment, information on the public participation process, resource and 
process details, impact assessment, and recommendations, and 
• Project budgets and Bill of Quantities that included the monetary expenditures, quotations, 
and list of activities. 
 
4.1.2.2 Environmental Impact Assessment No.2 
The second EIA conducted was for a reservoir project that required the construction of a 10Mℓ 
reinforced concrete reservoir. The reservoir includes additional work, including bulk excavations, 
earthworks, steelwork, pipework, concrete works post-tensioning, demolition of an existing 
pump station and roadworks. The EIA was conducted by a multi-disciplinary registered company 
and included the following reports: 
• A copy of the Pre-screening meeting minutes which outlined initial discussions with the 
relevant government departments regarding the steps, requirements, and applications to 
be sent, 
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• A Screening letter from the GUARD that listed the triggered Listing Notices and EIA 
approaches to be followed, 
• An Environmental impact progress report that’s inclusive of all the activities and sub-
activities to be undertaken for the assessment including the expected completion target 
dates, 
• An Environmental Authorisation letter that included the decision made by the GUARD, 
authorised activities, specific conditions, management of the activities, monitoring and 
reporting requirements, and general conditions, 
• An EMPr that included the environmental management approach, legislative framework, 
roles and responsibilities, environmental management systems, environmental emergency 
response plan, overall management of the construction activities, mitigation, and 
management strategies, 
• A WUL that included conditions for water use as per the Department of Water and 
Sanitation’s requirements, 
• A Public Participation Report and registers that included all documentation and records 
conducted during the public participation process, 
• A Heritage Impact Assessment Report that included the assessment methodology, 
fieldwork survey information, database and impact assessment in the project area, results 
of the field survey, assessment criteria, recommendations, and conclusions, 
• A Wetland Impact Assessment Report that included the background, assessment 
methodology, the receiving environment, the go, no-go option, impact assessment, 
recommendations, and conclusions, and 
• Project budgets and Bill of Quantities which included the monetary expenditures, 
quotations, and list of activities. 
 
4.2 Report analysis  
The purpose of analysing the reports was to analyse the data obtained from the qualitative 
secondary data from the EIA reports. The information obtained from the reports is detailed in 
Appendix A for EIA No.1 and Appendix B for EIA No.2 respectively. Table 5 illustrates the results 
obtained when analysing the information in Appendix A and B in comparison to literature. The 
last column in Table 5 illustrates if the EIA process for both projects has any shortfalls. 
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Table 5: Checklist results when compared to literature 
Statement 
EIA No.1 EIA No.2 shortcoming? 













Was the EIA implemented in the inception 
stage of the project life cycle? 
X   X   No 
Was the screening phase conducted? X   X   No 
Was the scoping phase conducted? N/A N/A N/A N/A N/A N/A N/A 
Were the scoping reports created? N/A N/A N/A N/A N/A N/A N/A 
Was the examination of alternatives and 
data gathering performed? 
X   X   No 
Were an impact analysis and impact 
prediction conducted? 
X   X   No 
Was the environmental management 
programme, integration and assessment 
conducted? 
X   X   No 
Was the EIS developed? X    X  No 
Was the EIS reviewed? X   X   No 
Was the decision made and implemented? X   X   No 
Were follow-ups and monitoring done?  X   X   No 
Was public participation conducted? X   X   No 




































Was the EIA established from distinct 
statutory provisions? 
X   X   No 
Were all the environmental impacts and 
their significance appraised? 
X   X   No 
Were all the alternatives and considerations 
displayed in the EIA process? 
X     X No 
Was the screening phase two-staged? X   X   No 
Were tailored guidelines generated in the 
scoping phase? 
N/A N/A N/A N/A N/A N/A N/A 
Did the EIA reports adhere to the pre-
determined content requirements? 
 X   X  Yes 
W re the EIA reports reviewed in public 
and responses provided to the points 
raised?  
X   X   No 
Were the EIA findings the main determinant 
for the decision-making process? 
  X   X Yes 
Was compliance monitoring done during 
the construction phase of the project life 
cycle? 
X   X   No 
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Statement 
EIA No.1 EIA No.2 shortcoming? 
Yes Partially No Yes Partially No  
Was impact mitigation considered 
throughout the EIA process? 
X   X   No 
Was public participation conducted 
throughout the EIA process? 
X   X   No 
Was the EIA process monitored and 
changes to the feedback incorporated from 
experience? 
  X   X Yes 
Were the EIA costs and time requirements 
exceeded by the environmental benefits? 
X   X   No 
Did the EIA process apply specific 
programmes, policies and activities? 
X   X   No 
 
4.3 Discussion of the results 
From Table 5 it can be seen that out of the 27 criteria on the checklist, 20 of the criteria did not 
have any shortcomings or gaps identified. This means that 20 criteria meet the requirements 
discussed in literature best practices. Out of the remaining seven (7) criteria, three (3) of the 
criteria were inconclusive because the scoping phase was not conducted. No conclusions could 
be drawn for these criteria because the construction of the reservoir on EIA No.1 and EIA No. 2 
triggered Listing Notices 1 and 3, and Listing Notices 1, 2 and 3 respectively. This means that 
on EIA No.1, the Basic Assessment process was followed as required by the National 
Environmental Management Act. The Basic Assessment process does not require the scoping 
phase and its subsequent reports to be conducted, therefore, this step was omitted. On the 
triggered listing notices on EIA No.2, no requirement of the Basic Assessment was identified 
meaning that no BAR, as well as scoping reports were required, therefore, the scoping phase 
was omitted on this project as well. 
On EIA No.1, there was one (1) criterion that partially met the EIAs literature best practices and 
three (3) criteria that did not meet the requirements as determined in the literature best practices. 
On EIA No.2, there were two (2) criteria that partially met the EIAs literature best practices and 
four (4) criteria that did not meet the requirements as determined in literature best practices. 
These criteria that did not meet the literature best practices will be considered as shortcomings 
and will be discussed individually.  
Although the EIS was partially met on EIA No.2, this was not considered as a gap or 
shortcoming. This is because the BAR was not required for this EIA, therefore, the EIS was also 
not required by law, but was introduced through the EMPr and was monitored monthly to ensure 
the following requirements are met: 
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• Identify project activities that could cause environmental damage (risks) and provide a 
summary of actions required, 
• Identify persons responsible for ensuring compliance with the EMPr and provide their contact 
information, 
• Provide standard procedures to avoid and/ or minimise the identified negative environmental 
impacts and to enhance the positive impact of the project on the environment, 
• Provide site and project-specific rules and actions required, including a site plan, 
• Form a written record of procedures, responsibilities, requirements and rules for contractor/s, 
their staff and any other person who must comply with the EMPr;  
• Provides a monitoring and auditing programme to track and record compliance and identify 
and respond to any potential or actual negative environmental impacts, and  
• Provides a monitoring programme to record any mitigation measures that are implemented. 
 
The first identified shortcoming was that the SIA was not conducted as part of the specialist 
studies. On EIA No.1 and EIA No.2, only the Heritage and Cultural Impact, Wetland Impact, and 
Ecological Impact Assessments were conducted as specialist studies. According to Karjalainen 
and Järvikoski (2010), the need for the SIA within the EIA was identified in the years when the 
EIA was being developed. With the need being identified, Kruger and Sandham (2018), mention 
that the SIA is considered as a lesser sibling of the EIA and is neglected in South Africa. This is 
caused by the lack of clearly defined legal requirements and guidelines. According to 
Hildebrandt and Sandham (2014), the SIA has a weakness that still needs to be addressed 
before it can contribute positively to the effectiveness of the EIA. From the findings on the 
checklist and what has been discussed in literature, both identify the SIA as a shortfall within 
the South African EIA process. This means that there is a gap between literature best practices 
and what is being done in the industry because both EIAs only conduct public participation and 
neglect the SIA.  
The second identified shortcoming was that EIA No.1 and EIA No.2 partially adhered to pre-
determined content requirements. According to Wood (1999), South Africa’s EIA guidelines and 
regulations need a plan with coherent contents. These contents need to be submitted to a 
relevant and competent authority before the final reports are submitted, but also states that no 
formal checklists exist nationally to guide and expedite this process. Since a pre-determined 
checklist of the EIA report contents is yet to be developed, discrepancies between the two EIA 
reports were observed. These discrepancies were attributed to the various authors where they 
may have used their discretion and preferences in preparing the reports. Although the NEMA 
requires the authors to be registered with the relevant environmental professional body, the 
contents of the reports have yet to be standardised. This is considered as a gap because the 
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process of getting the reports approved by the relevant authority is often time-consuming and 
costly due to the re-working of the reports that has to be done before the reports can be 
approved. 
The third identified shortcoming was that the EIA findings were the main determinant for the 
decision-making process. Although certain activities cannot proceed without environmental 
authorisation, the decision for both the reservoirs was based on financial viability and service 
delivery matters. According to Glasson et al. (2005), one of the EIAs objectives is to assist the 
relevant authorities and developers in effective decision-making. Aigbavboa et al. (2017b), notes 
that most developers consider the EIA as a barrier for development and, therefore they hardly 
use the EIA as a decision-making tool. According to Wood (1999), the EIA guidelines do not 
provide any factors to be considered when reaching decisions on a proposed activity and, 
therefore, environmental authorities are often overwhelmed with general authorisation 
applications. This is considered as a gap because decisions about most proposed activities are 
often made by mainly considering economic viability and service delivery factors rather than the 
environmental factors. Both the findings on the checklist and literature agree that this is 
considered as a shortfall and needs attention to improve the EIAs effectiveness. 
The fourth identified shortcoming was that both EIA No.1 and EIA No.2 did not monitor changes 
to be incorporated in the EIAs that were being conducted. According to Wood (1999), there are 
no provisions in the Environmental Conservation Act (ECA) nor the NEMA regulations on 
monitoring the EIA system, keeping, and filling of EIA documents. This is considered as a 
shortcoming because both the checklist and literature agree that there is a lack of information 
on monitoring the EIA processes and the storage of all reports thereof. There were no guidelines 
on how to file the reports, and the duration of how long the reports should be kept on record 
was also not available. 
 
4.4 Conclusion 
Chapter 4 was intended for data analysis where the qualitative secondary data obtained from 
the EIA reports from two (2) different reservoir projects was analysed. The EIA reports were 
obtained from two companies currently operating in the built environment. To properly organise 
and analyse the data obtained, a checklist was used to compare the reports from one another 
and the available literature. When comparing the results, shortfalls and gaps were identified in 
the EIA processes conducted. From the checklist, it was obtained that out of the 27 criteria on 
the checklist, only 20 criteria were considered as acceptable, while three (3) criteria were 
inconclusive as the scoping phase was not conducted based on the nature of the environmental 
assessment conducted. The remaining four criteria were considered to be incomplete. This 
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qualitative analysis of the reports will enable conclusions and recommendations to be made on 
the current EIA processes in the construction of concrete reservoirs.  
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5. Conclusions and Recommendations 
Chapter 5 is intended for conclusions and recommendations. The main objective of this chapter 
is to conclude the research study by discussing the outputs obtained from the data analysis 
process, make recommendations, and discuss possible suggestions for future research. This 
chapter starts with a synopsis of the research objectives and questions raised, interprets the 
meaning of the results obtained in chapter 4 and draws conclusions. The last section of this 
chapter will be focused on recommendations and possible areas for future research. 
 
5.1 Synopsis of the research objectives and questions 
The objective of the research was to analyse the different elements to be considered when 
conducting EIA’s for water infrastructure construction projects. The research aimed to answer 
the following research questions to derive conclusions and recommendations: 
• What are the current existing approaches when conducting EIA’s for reservoir 
construction projects? 
• What are the shortcomings of the South African EIA approach? 
 
The application of the current EIA processes on infrastructure construction projects is often 
prolonged, considered as confusing and costly due to the complexity of most water 
infrastructure construction projects. It is, therefore, necessary to evaluate the elements to be 
considered when conducting an EIA to measure its effectiveness, strengths, and weaknesses 
to avoid future repetition of past mistakes. 
To answer the research questions and address the problem statement, available literature was 
studied. By studying the available literature, the background and origins of the EIA process were 
established, the development of the EIA process in SA was investigated, and the current 
approaches to the EIA process as compared to other countries was also established. This 
included investigating the EIA procedural steps, describing their importance and finally, the 
effectiveness of the current EIA practices in infrastructure construction projects. All the 
information was obtained from scholarly journal articles, research papers, and reports.  
After the available literature was studied, a secondary data research methodology was 
developed, whereby qualitative data was organised and scrutinised using a checklist. The 
checklist was designed to have 27 criteria with which the environmental reports from two (2) 
EIA’s were studied. After the research methodology was obtained and a checklist designed, the 
secondary data was gathered from EIA reports which were subsequently analysed by using the 
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checklist and the results discussed thereafter. Chapter 5 will conclude the research and make 
recommendations based on the literature and the results obtained. 
 
5.2 Conclusions on the research questions 
To conclude on the research questions raised, the research consisted of two stages whereby 
the first stage included determining the current EIA approaches in SA by determining the EIA 
procedural steps. The second stage included identifying the shortcomings and gaps in the 
current EIA process in SA which was done by comparing the results on the checklist to what 
was obtained from the literature review process.  
 
 Conclusions on the EIA approaches in South Africa 
The first objective of this research was to establish the EIA approaches adopted for water 
infrastructure projects. This research investigation scrutinised the EIA procedural steps and the 
NEMA regulations that guide the application thereof. This was achieved by firstly investigating 
the NEMA Listing Notices to achieve which EIA procedural steps will be relevant for these types 
of infrastructure projects. The information obtained on the Listing Notices; determined that only 
three (3) Listing Notices guide the EIA process. The first Listing Notice (GNR 327) covers the 
basic assessment process which is suited for activities that are between 80 and 500 cubic 
metres of storage. The second Listing Notice (325) covers the scoping and EIA process for 
activities exceeding 500 cubic metres. The third Listing Notice (324) covers activities located in 
specific geographic locations. The first reservoir project for EIA No.1 triggered Listing Notices 1 
and 3, therefore, it required the basic assessment to be adopted. The second reservoir project 
for EIA no.2 did not trigger any of the Listing Notices and therefore, the basic assessment 
process was not required.  
Secondly, the EIA procedural steps to be conducted as per the triggered Listing Notices were 
identified and considered according to the steps listed below. A comprehensive list of the EIA 
procedural steps can be obtained from Table 2 and section 2.3.3 for a description of each step.  
(a) Screening – This step was conducted for both EIA No.1 and 2, 
(b) Scoping - This step was not conducted for either EIA No. 1 or 2, 
(c) Examination of alternatives/ Specialist studies – This step was conducted for both EIA 
No.1 and 2, 
(d) Impact analysis and impact prediction – This step was conducted for both EIA No. 1 and 
2, 
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(e) Environmental management plan/ Integration and assessment – This step was conducted 
for both EIA No. 1 and 2, 
(f) Public participation (conducted throughout the EIA process) – This step was conducted 
for both EIA No. 1 and 2, 
(g) Environmental impact statement (EIS) – This step was conducted for EIA No. 1 and 
conducted only partially for EIA No.2, 
(h) Reviews by a competent authority and decision-making – This step was conducted for 
both EIA No. 1 and 2, 
(i) Implementing the decision on the EIA – This step was conducted for both EIA No. 1 and 
2, and 
(j) Follow-up/Monitoring – This step was conducted for both EIA No. 1 and 2. 
 
The above list shows that the South African EIA process for water infrastructure construction 
follows a Basic Assessment process for reservoir construction projects that are less than 50 000 
cubic meters as obtained from the Department of Environmental Affairs (2018). According to the 
research conducted by Mubanga and Kwarteng (2020); Murombo (2008); and Retief et al. 
(2011), they all concur that the EIA process consists of the abovementioned steps. The 
information obtained from the EIA reports from EIA No.1 and 2 also concur that the EIA process 
consists of the abovementioned procedural steps. No conclusions could be drawn on whether 
the scoping phase is conducted or not because both of the reservoir projects were less than the 
requirements that trigger Listing Notice 2.  
In addition to the above recommended procedural steps, the South African EIA process for both 
reservoir projects did not conduct the SIA which remains a concern. It can, therefore, be 
concluded that the South African EIA process for water infrastructure construction does follow 
most of the legislated procedural steps which are in line with what has been previously 
discovered in literature with the only exclusion being the SIA. 
 
 Conclusions on the EIA’s effectiveness 
The second objective of this research was to evaluate the effectiveness of the South African EIA 
process for water infrastructure construction projects. This was achieved by comparing the 
information obtained from the environmental reports to the research that was conducted by 
Wood (1999).  Wood (1999), created a list of 14 criteria whereby the South African EIA process 
was evaluated to establish if it is effective or not. Although these criteria as created by Wood 
(1999), are a bit dated, they were used as a benchmark to evaluate if there have been any 
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improvements since then. Table 6 lists the criteria where Wood (1999), obtained non-
conformances to the results obtained from EIA No.1 and EIA No.2. 
 




EIA No.1 EIA No.2 
Should EIA reports adhere to the pre-determined/ prescribed 
content requirements and should they be scrutinised to avoid 
issuing deficient EIA reports? 
Partially  Partially Partially 
Should the EIA reports be reviewed in public and responses 
be given to the raised points? 
No Yes Yes 
Should the EIA findings be the main determinant for decision-
making? 
No No No 
Should monitoring of the impacts be conducted and should it 
be connected to the initial stages of the EIA? 
No Yes  Yes 
Should the public participation and consultation occur before 
the EIA report is published? 
Partially Yes Yes 
Should the EIA process be monitored and changes to the 
feedback be incorporated from experience? 
No No No 
Does the EIA process apply to specific programmes, policies 
and activities? 
No Yes Yes 
 
From Table 6, it can be concluded that out of the two (2) criteria that received a ‘partially’ from 
the research conducted by Wood (1999), the EIA report’s content requirements are the only 
criteria that still partially meets that criteria as determined from EIA No. 1 and 2. Out of the five 
(5) criteria that received a ‘No’ from the research conducted by Wood (1999), only two (2) criteria 
remain as a ‘No’ from the information obtained from EIA No.1 and 2. The criteria that still have 
not progressed are that the EIA findings are still not the main determinant for decision-making 
and that the EIA process is still not monitored.  
The first criterion that has progressed from not satisfying the criteria on the research conducted 
by Wood (1999), is that the EIA reports are now publicly reviewed as determined from EIA No.1 
and 2. For both EIA No.1 and 2, the BAR and Heritage Impact Assessment Report respectively 
were circulated to all the relevant stakeholders for comments and inputs. After the commenting 
period lapsed, the relevant comments and inputs were incorporated into the reports. Refer to 
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Appendix A and B for a detailed description. The second criterion that has progressed is that 
the impacts are now monitored early in the project life cycle stages. For both EIA No 1 and 2, 
investigations were done early in the project life cycle to explore possible environmental impacts 
and the associated mitigation measures. These measures were continuously monitored monthly 
during the construction phase and feedback given on the monthly compliance audit reports.  
The third criterion that has progressed is that the EIA process now applies specific programmes, 
policies and activities. This is because both EIA No.1 and 2 performed a strategic impact 
assessment as cumulative impacts were analysed and monitored throughout the project life 
cycle stages as per the NEMA Amendment Act. This was done on the Aquatic and Ecological 
Impact Assessment, Heritage Impact Assessment reports for both projects. Although some of 
the items still do not meet the criteria set out by Wood (1999), the above conclusion illustrated 
that the South African EIA process for water infrastructure projects is progressing.  
The fourth criterion that has progressed is that both EIA No. 1 and 2 had the public participation 
process conducted.  The BAR and the Heritage Impact Assessment Reports for EIA No.1 and 
2 were circulated to all the relevant stakeholders for comments before they were published.  
5.3 Recommendations 
From the information obtained when reviewing the available literature and findings of the data 
analysis process, it was found that the South African EIA process often tends to neglect the SIA. 
The following is recommended regarding the EIA procedural steps. 
For most water infrastructure construction projects, society is often involved, therefore, it would 
be beneficial to integrate the SIA more into the EIA process. This may be achieved by 
implementing the following: 
• The NEMA should enforce SIA requirements more in the EIA regulations, 
• Decision-makers should be made aware of the importance of the SIA and its contribution 
to the sustainability goals, and 
• Best practices in the SIA should be continuously monitored, implemented and promoted 
among all the proponents, authorities and practitioners to enable the SIA industry to flourish 
in the country. 
 
The effectiveness of the EIA has come a long way and is continuously being improved since the 
EIA’s introduction in SA. The following is recommended regarding the effectiveness of the EIA 
in South Africa. 
• The NEMA should enforce a standardised checklist with all the content requirements for all 
the EIA reports to improve efficiency and save time, 
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• To promote sustainability, the EIA should be one of the deciding factors during the planning 
stages of the project. No work should strictly be implemented without the proper 
environmental authorisation, 
• The EIA process should be monitored, and the lessons learnt should be continuously 
incorporated into the EIA amendments. Instructions on how documents and records should 
be stored should be standardised to promote uniformity. 
 
5.4 Areas of possible future research  
As the NEMA and EIA regulations are continuously being amended, future research can 
investigate the effect the SIA can have on the effectiveness of the EIA in water infrastructure 
construction projects. This will allow the projects to be used in this research should preferably 
be larger than 50 000 cubic meters to allow for a conclusion to be reached on the scoping phase 
and subsequent reports associated with this stage. This will close the gap that this research 
could not cover as both the chosen projects were less than 50 000 cubic meters. 
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Was the EIA implemented in the 
inception stage of the project life cycle? 
X   
The Environmental Requirements Reports for EIA No.1 required water use licenses, heritage, ecological, and wetland assessments before the 
designs and construction could be approved by the Department of Water Affairs and the Gauteng Agricultural and Rural Development. These 
studies and processes were implemented in the inception stages of the project to allow for sufficient time to obtain the required authorisations 
and approvals. Both projects are now in the construction stage and meeting minutes and reports date back to 2018 when both projects were 
still in the planning stages. The Assessment timeframes were clearly outlined in the Environmental Requirements Reports which outlined all of 
the important timeframes in conjunction with the project programme. 
Was the screening phase conducted? X   
Based on the information submitted to the GUARD, it should be noted that the proposed development is listed in terms of the Listing Notices 1 
and 3 of the EIA regulations of 2014 as amended, therefore, legally requires Environmental Authorisation from the department. In light of the 
abovementioned, a Basic Assessment process for this type of activity is required. 
Was the scoping phase conducted? N/A N/A N/A 
The proposed activity triggered Listing Notices 1 and 3, therefore, the Basic Assessment process was followed resulting in the scoping phase 
not being required by law, therefore, a conclusion could not be made for this question. 
Were the scoping reports created? N/A N/A N/A 
The proposed activity triggered Listing Notices 1 and 3, therefore, the Basic Assessment process was followed resulting in the scoping phase 
not being required by law, therefore, a conclusion could not be made for this question. 
Was the examination of alternatives 
and data gathering performed? 
X   
The main alternatives explored were limited to locality and layout. In terms of the locality, the reservoir was strategically positioned to stay clear 
of the wetland while utilising the existing pump station and pipeline. In terms of the reservoir layout, two (2) layout alternatives were explored 
where a cylindrical and a rectangular reservoir were considered. The cylindrical layout proved to have the least possible ratio of circumference 
to the area, therefore, requiring fewer construction materials resulting in fewer impacts on the environment. Other alternatives were explored on 
the Wetland Impact Assessment, Ecological Impact Assessment, and Heritage Impact Assessment reports. 
Were an impact analysis and impact 
prediction conducted? 
X   
On the environmental reports the following impact analysis strategy was adopted and conducted to ensure that all the impacts during the 
construction and operation phases are properly assessed: 
a) The extent of the impact – the extent was categorised into the site, regional, provincial, and national with ratings ranging from 1,2, 2 and 
4 respectively, 
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Yes Partially No 
b) The probability of the impact – the probability was categorised to improbable, probable, highly probable, and definite with ratings 1, 2, 3 
and 4 respectively, 
c) The severity of the impact – the intensity was categorised into low intensity, medium intensity and high intensity with the ratings 1, 2 and 
3 respectively, and 
d) The duration of the impact – the duration was categorised into short term, medium term, long term and permanent with ratings 1, 2, 3 
and 4 respectively. 
After all the above were obtained, the severity factor was calculated by multiplying all the above categories from (a) to (d). Lastly, a severity 
rating was assigned to all of the impacts by utilising the values obtained from multiplying the above categories. The ratings were categorised as 
follows:  
 
Was the environmental management 
programme, integration and 
assessment conducted? 
X   
The EMPr formed part of the contractual obligations to which all the project stakeholders involved in the construction, maintenance, and/or 
decommissioning work had to commit. The EMPr served as a guideline and baseline information document for the construction and operation 
of the proposed project and aims to comply with section 24N of the National Environmental Management Act, 1998 (Act No 107 of 1998) also 
known as NEMA, as well as the Environmental Impact Assessment Regulations Notice No R 982 as amended. The main purpose of the EMPr 
on this project was to:  
• Identify project activities that could cause environmental damage (risks) and provide a summary of actions required, 
• Identify persons responsible for ensuring compliance with the EMPr and provide their contact information, 
• Provide standard procedures to avoid and/or minimise the identified negative environmental impacts and to enhance the positive impact of 
the project on the environment, 
• Provide site and project-specific rules and actions required, including a site plan, 
• Form a written record of procedures, responsibilities, requirements and rules for contractor/s, their staff and any other person who must 
comply with the EMPr;  
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• Provides a monitoring and auditing programme to track and record compliance and identify and respond to any potential or actual negative 
environmental impacts, and  
• Provides a monitoring programme to record any mitigation measures that are implemented. 
Was the EIS developed? X   
The following environmental impact statement was developed: “The short-term environmental impacts of the activity include increased 
construction vehicles, possible dust, noise pollution and employment opportunities during the construction phase. Long-term employment 
sustained economic development that enhances the Region’s increased water capacity and the potential increase in traffic are some of the key 
impacts resulting from the implementation of the activity. The implementation of mitigation measures identified above and in the attached EMPr 
are expected to result in the mitigation of the negative impacts to acceptable levels. It is foreseen that the proposed development will not have 
a significant impact on the environment if areas of ecological significance are avoided as highlighted by the report and specialised studies. 
Was the EIS reviewed? X   
Both the BAR and the EMPr on this project were reviewed by competent environmental practitioners and ultimately reviewed and approved by 
the employer. 
Was the decision made and 
implemented? 
X   
The conditions stipulated on the Environmental Authorisation, WUL, BAR and EMPr were incorporated into the designs and requirements 
adhered to during the construction phase. 
Were follow-ups and monitoring done?  X   
During the construction phase of this project, monthly compliance and monitoring audits were conducted. Environmental criteria under audit 
included EA: Specific conditions, EA: Management of the activities, EA: General conditions, site establishment, heritage and cultural 
management, community participation and labour force, biodiversity management, geology and soil management, air quality and noise 
management, site access, security and traffic management, concrete/cement mixing and batching, solid waste and litter management, sanitation 
facilities management, and hazardous chemical management. Throughout all these criteria, the contractor obliged to achieve 90% and above 
and if not achieved a non-conformance would be issued and the contractor would be required to resolve all non-conformances within set 
timeframes. 
Was public participation conducted? X   
On this project, the public participation process was conducted and included engagement with the ward councillor, placement of onsite notices, 
distribution of the Background Information Documents (BIDs) to stakeholders, newspaper adverts were published in respective local 
newspapers, a compilation of stakeholder database, site visits, public participation meeting, and circulation of the draft BAR to the interested 
and affected stakeholders for comments and inputs. 
Was the SIA performed?   X 
The SIA forms part of specialist studies and was not performed. The following specialist studies were performed: 
• Wetland Impact Assessment, 
• Ecological Impact Assessment, and  
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Was the EIA established from distinct 
statutory provisions? 
X   
On this project, the reports issued were in terms of the National Environmental Management Act, 1998 (Act No. 107 of 1998), as amended, and 
the Environmental Impact Assessment Regulations, 2014. The legislative framework adopted for this project was based on holistic principles, 
best practicable environmental options, sustainable development, preventative and precautionary principles, and duty of care principles. 
Were all the environmental impacts and 
their significance appraised? 
X   
In the environmental reports the following impact analysis strategy was adopted and conducted to ensure that all the impacts during the 
construction and operation phases were properly assessed: 
e) The extent of the impact – the extent was categorised into the site, regional, provincial, and national with ratings ranging from 1,2, 3 and 
4 respectively, 
f) The probability of the impact – the probability was categorised to improbable, probable, highly probable, and definite with ratings 1, 2, 3 
and 4 respectively, 
g) The severity of the impact – the intensity was categorised into low intensity, medium intensity and high intensity with the ratings 1, 2 and 
3 respectively, and 
h) The duration of the impact – the duration was categorised into short term, medium term, long term and permanent with ratings 1, 2, 3 
and 4 respectively. 
After all the above were obtained, the severity factor was calculated by multiplying all the above categories from (a) to (d). Lastly, a severity 
rating was assigned to all of the impacts by utilising the values obtained from multiplying the above categories. The ratings were categorised as 
follows:  
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Were all the alternatives and 
considerations displayed in the EIA 
process? 
 X  
The main alternatives explored were limited to locality and layout alternatives. In terms of the locality, the reservoir was strategically positioned 
to stay clear of the wetland while utilising the existing pump station and pipeline. In terms of the reservoir layout, two (2) layout alternatives were 
explored where a cylindrical and a rectangular reservoir were considered. The cylindrical layout proved to have the least possible ratio of 
circumference to the area, therefore, requiring fewer construction materials resulting in fewer impacts on the environment.  
Was the screening phase two-staged? X   
The screening phase was two-staged as there was a pre-application meeting and a mandatory screening phase conducted. “Based on the 
submitted information to the GUARD, it should be noted that the proposed development is listed in terms of the Listing Notices 1 and 3 of the 
EIA regulations of 2014 as amended, therefore, legally requires Environmental Authorisation from the department. In light of the 
abovementioned, a Basic Assessment process for this type of activity is required” 
Were tailored guidelines generated in 
the scoping phase? 
N/A N/A N/A 
As obtained in the screening reports, this project followed the Basic Assessment procedure, therefore, there was no legal obligation to conduct 
the scoping phase. For this reason, conclusions could not be made for this question. 
Did the EIA reports adhere to the pre-
determined content requirements? 
 X  
Since no formal content requirements on the reports exist, the environmental practitioners used their discretion and adopted some of the industry 
best practices to ensure that the employer’s requirements were met. 
Were the EIA reports reviewed in public 
and responses provided to the points 
raised? 
X   
On this project, the draft BAR was circulated to all the relevant stakeholders for comments and inputs. The commenting period ended on the 7th 
of August 2018. 
Were the EIA findings the main 
determinant for the decision-making 
process? 
  X 
On this project, the environmental authorisation was based on the findings received in the screening phase and subsequent BAR and EMPr, 
but the final decision was made by the employer and the decision was made to improve service delivery and bulk water supply. 
Was compliance monitoring done 
during the construction phase of the 
project life cycle? 
X   
During the construction phase of this project, monthly compliance and monitoring audits were conducted. Environmental criteria under audit 
included EA: Specific conditions, EA: Management of the activities, EA: General conditions, site establishment, heritage and cultural 
management, community participation and labour force, biodiversity management, geology and soil management, air quality and noise 
management, site access, security and traffic management, concrete/cement mixing and batching, solid waste and litter management, sanitation 
facilities management, and hazardous chemical management. Throughout all these criteria, the contractor obliged to achieve 90% and above 
and if not achieved a non-conformance would be issued and the contractor would be required to resolve all non-conformances within set 
timeframes. 
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Was impact mitigation considered 
throughout the EIA process? 
X   
In this project, the objective was to identify issues that require mitigation of flaws that could prevent the activity from happening, the most 
significant issues identified included proper disposal of all the construction waste, ecological impacts and the and the potential destruction of 
the surrounding ecology, archaeological impacts and the potential destruction thereof, and potential impacts on the identified wetland. On the 
BAR and EMPr, processes to be followed to mitigate the negative impacts identified and mitigation measures were constantly monitored. 
Was public participation conducted 
throughout the EIA process? 
X   
On this project, the public participation process was conducted and included engagement with the ward councillor, placement of onsite notices, 
distribution of the Background Information Documents (BIDs) to stakeholders, newspaper adverts were published in respective local 
newspapers, a compilation of stakeholder database, site visits, public participation meeting, and circulation of the draft BAR to the interested 
and affected stakeholders for comments and inputs. 
Was the EIA process monitored and 
changes to the feedback incorporated 
from experience? 
  X No information was available on the environmental reports studied. 
Were the EIA costs and time 
requirements exceeded by the 
environmental benefits? 
X   
The environmental assessments and the associated specialist studies were conducted within the prescribed budget and cost. These studies 
have given guidelines and assisted in obtaining the necessary approvals to enable both projects to be sustainably executed. 
Did the EIA process apply specific 
programmes, policies and activities? 
X   
On the Aquatic and Ecological Impact Assessment, and Heritage Impact Assessment reports a strategic environmental impact assessment was 
adopted as per the NEMA Amendment Act 8 of 2004 Section 24(5)(b)(iii). The cumulative impacts were explored and mitigation measures 
proposed. 
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Was the EIA implemented in the 
inception stage of the project life cycle? 
X   
The Environmental Requirements Report for EIA No.2 required water use licenses, cultural and heritage assessments, and wetland 
assessments before the designs and construction could be approved by the Department of Water Affairs and the Gauteng Agricultural and Rural 
Development (GUARD). These studies and processes were implemented in the inception stages of the project to allow for sufficient time to get 
the required authorisations and approvals. Both projects are now in the construction stage and meeting minutes and reports date back to 2018 
when both projects were still in the planning stages. The Assessment timeframes were clearly outlined on the Environmental Requirements 
Reports which outlined all of the important timeframes in conjunction with the project construction programme. 
Was the screening phase conducted? X   
Based on the information submitted to the GUARD, it should be noted that the proposed activity is not listed in terms of Listing Notice 1, 2 and 
3 of the EIA Regulations, 2014 published under the National Environmental Management Act,1998 as amended and, therefore, does not legally 
require environmental authorisation from the department. Although the EA is not required for this activity, all relevant legislation and requirements 
of other government departments must still be complied with. 
Was the scoping phase conducted? N/A N/A N/A 
The proposed activity did not trigger Listing Notices 1, 2 and 3, therefore, Environmental Authorisation was not required resulting in the scoping 
phase not being required by Law. For this reason, no conclusions can be made for this question. 
Were the scoping reports created? N/A N/A N/A 
The proposed activity did not trigger Listing Notices 1, 2 and 3, therefore, Environmental Authorisation was not required resulting in the scoping 
phase not being required by Law. For this reason, no conclusions can be made for this question. 
Was the examination of alternatives 
and data gathering performed? 
X   
On this project, the environmental process included identification of various alternatives, an in-depth description of the receiving environment, 
impact recognition and assessment, identification of all opportunities and constraints, and recommendations were explored in the Aquatic and 
Ecological Impact Assessment, Heritage Impact Assessment, and Wetland Assessment reports. 
Were an impact analysis and impact 
prediction conducted? 
X   
On the environmental reports especially the BAR, wetland, cultural and ecological reports, the following impact analyses strategy was adopted 
and conducted to ensure that all the impacts during the construction and operation phases are properly assessed: 
i) The extent of the impact – the extent was categorised into the site, regional, provincial, and national with ratings ranging from 1,2, 3 and 
4 respectively, 
j) The probability of the impact – the probability was categorised to improbable, probable, highly probable, and definite with ratings 1, 2, 3 
and 4 respectively, 
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k) The severity of the impact – the intensity was categorised into low intensity, medium intensity and high intensity with the ratings 1, 2 and 
3 respectively, and 
l) The duration of the impact – the duration was categorised into short term, medium term, long term and permanent with ratings 1, 2, 3 
and 4 respectively. 
After all the above were obtained, the severity factor was calculated by multiplying all the above categories from (a) to (d). Lastly, a severity 
rating was assigned to all of the impacts by utilising the values obtained from multiplying the above categories. The ratings were categorised as 
follows:  
 
Was the environmental management 
programme, integration and 
assessment conducted? 
X   
The EMPr formed part of the contractual obligations to which all the project stakeholders involved in the construction, maintenance, and/or 
decommissioning work must be committed. The EMPr served as a guideline and baseline information document for the construction and 
operation of the proposed project and aims to comply with section 24N of the National Environmental Management Act, 1998 (Act No 107 of 
1998) also known as NEMA, as well as the Environmental Impact Assessment Regulations Notice No R 982 as amended. The main purpose 
of the EMPr on this project was to:  
• Identify project activities that could cause environmental damage (risks) and provide a summary of actions required, 
• Identify persons responsible for ensuring compliance with the EMPr and provide their contact information, 
• Provide standard procedures to avoid and/or minimise the identified negative environmental impacts and to enhance the positive impact of 
the project on the environment, 
• Provide site and project-specific rules and actions required, including a site plan, 
• Form a written record of procedures, responsibilities, requirements and rules for contractor/s, their staff and any other person who must 
comply with the EMPr;  
• Provide a monitoring and auditing programme to track and record compliance and identify and respond to any potential or actual negative 
environmental impacts, and  
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• Provide a monitoring programme to record any mitigation measures that are implemented. 
Was the EIS developed?  X  
Since the BAR was not required as established in the screening phase, only the EMPr was performed. The EIS was part of the EMPr developed 
which also described the positive and negative environmental effects of the proposed action, but no alternative actions were proposed outside 
the original action. 
Was the EIS reviewed? X   The EMPr on this project was reviewed by competent environmental practitioners and ultimately reviewed and approved by the employer. 
Was the decision made and 
implemented? 
X   
The conditions stipulated in the Environmental Authorisation, WUL, and EMPr were incorporated into the designs and requirements adhered to 
during the construction phase. 
Were follow-ups and monitoring done?  X   
During the construction phase of this project, monthly compliance and monitoring audits were conducted as per EMPr requirements. 
Environmental aspects under audit included sewage treatment, solid waste management, potable water, noise pollution, access roads, 
groundwater management, surface and stormwater management, soil and erosion management, excavation, trenching, backfill and levelling 
hazardous substances and spills management, flora and fauna protection, no-go areas/sensitive area, communications to stakeholder, all other 
interested and affected parties, incident and accident reporting, contractor participation in audit, signage and filing, and rehabilitation. Throughout 
all these criteria, the contractor obliged to achieve 90% and above and if not achieved a non-conformance would be issued and the contractor 
would be required to resolve all non-conformances within set timeframes. 
Was public participation conducted? X   
On this project, the public participation process was conducted and included processes not limited to engagement with the ward councillor, 
placement of onsite notices, distribution of the Background Information Documents (BIDs) to stakeholders, newspaper adverts were published 
in respective local newspapers, public participation meetings, a compilation of stakeholder database, site inspections, and circulation of the draft 
Heritage Impact Assessment Report to all affected and interested stakeholders for inputs and comments. 
Was the SIA performed?   X 
The SIA forms part of specialist studies and was not performed. Only the Aquatic and Ecological Impact Assessment, and Phase 1 Heritage 
Impact Assessment was performed. 
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Was the EIA established from distinct 
statutory provisions? 
X   
The EIA reports were in terms of the National Environmental Management Act, 1998 (Act No. 107 of 1998), as amended, and the Environmental 
Impact Assessment Regulations, 2014. The legislative framework adopted for this project was based on holistic principles, best practicable 
environmental options, sustainable development, preventative and precautionary principles, and duty of care principles. 
Were all the environmental impacts and 
their significance appraised? 
X   
In the environmental reports the following impact analysis strategy was adopted and conducted to ensure that all the impacts during the 
construction and operation phases are properly assessed: 
a) The extent of the impact – the extent was categorised into the site, regional, provincial, and national with ratings ranging from 1,2, 3 and 
4 respectively, 
b) The probability of the impact – the probability was categorised to improbable, probable, highly probable, and definite with ratings 1, 2, 3 
and 4 respectively, 
c) The severity of the impact – the intensity was categorised into low intensity, medium intensity and high intensity with the ratings 1, 2 and 
3 respectively, and 
d) The duration of the impact – the duration was categorised into short term, medium term, long term and permanent with ratings 1, 2, 3 
and 4 respectively. 
After all the above were obtained, the severity factor was calculated by multiplying all the above categories from (a) to (d). Lastly, a severity 
rating was assigned to all of the impacts by utilising the values obtained from multiplying the above categories. The ratings were categorised as 
follows:  
 
Were all the alternatives and 
considerations displayed in the EIA 
process? 
X   
On this project, the environmental process included identification of various alternatives, an in-depth description of the receiving environment, 
impact recognition and assessment, identification of all opportunities and constraints, and recommendations were explored on the Aquatic and 
Ecological Impact Assessment, and Heritage Impact Assessment reports. 
Was the screening phase two-staged? X   
The screening phase was two-staged as there was a pre-application meeting and a mandatory screening phase conducted thereafter. “Based 
on the information submitted to the GUARD, it should be noted that the proposed activity is not listed in terms of Listing Notice 1, 2 and 3 of the 
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EIA Regulations, 2014 published under the National Environmental Management Act,1998 as amended and, therefore, does not legally require 
environmental authorisation from the department. Although the EA is not required for this activity, all relevant legislation and requirements of 
other government departments must still be complied with.” 
Were tailored guidelines generated in 
the scoping phase? 
N/A N/A N/A 
The proposed activity did not trigger Listing Notices 1, 2 and 3, therefore, Environmental Authorisation was not required resulting in the scoping 
phase not being required by Law. For this reason, no conclusions can be made for this question. 
Did the EIA reports adhere to the pre-
determined content requirements? 
 X  
Since no formal content requirements for the reports exist, the authors used their discretion and adopted some of the industry best practices to 
ensure that the employer’s requirements were met. 
Were the EIA reports reviewed in public 
and response provided to the points 
raised?  
X   
The Heritage Impact Assessment Report was circulated to all the relevant stakeholders for comments and inputs. The commenting period ended 
on the 7th of December 2018. 
Were the EIA findings the main 
determinant for the decision-making 
process? 
  X 
On this project, the environmental authorisation was based on the findings received in the screening phase and subsequent EMPr, but the final 
decision was made by the employer and the decision was made to improve service delivery and bulk water supply. 
Was compliance monitoring done during 
the construction phase of the project life 
cycle? 
X   
During the construction phase on both projects, monthly compliance and monitoring audits were conducted as per EMPr requirements. 
Environmental aspects under audit included sewage treatment, solid waste management, potable water, noise pollution, access roads, 
groundwater management, surface and stormwater management, soil and erosion management, excavation, trenching, backfill and levelling 
hazardous substances and spills management, flora and fauna protection, no-go areas/sensitive area, communications to stakeholder, all other 
interested and affected parties, incident and accident reporting, contractor participation in audit, signage and filing, and rehabilitation. Throughout 
all these criteria, the contractor obliged to achieve 90% and above and if not achieved a non-conformance would be issued and the contractor 
would be required to resolve all non-conformances within set timeframes. 
Was impact mitigation considered 
throughout the EIA process? 
X   
In this project, the objective was to identify issues that require mitigation of flaws that could prevent the activity from happening, the most 
significant issues identified included proper disposal of all the construction waste, ecological impacts and the potential destruction of the 
surrounding ecology, archaeological impacts and the potential destruction thereof, and potential impacts on the identified wetland. On the BAR 
and EMPr, processes to be followed to mitigate the negative impacts identified and mitigation measures were constantly monitored. 
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Was public participation conducted 
throughout the EIA process? 
X   
In this project, the public participation process was conducted and included processes not limited to engagement with the ward councillor, 
placement of onsite notices, distribution of the Background Information Documents (BIDs) to stakeholders, newspaper adverts were published 
the respective local newspapers, public participation meetings, compilation of stakeholder database, site inspections, and circulation of the draft 
Heritage Impact Assessment Report. 
Was the EIA process monitored and 
changes to the feedback incorporated 
from experience? 
  X No information was available on the environmental reports that were studied. 
Were the EIA costs and time 
requirements exceeded by the 
environmental benefits? 
X   
The environmental assessments and the associated specialist studies were conducted within the prescribed budget and cost. These studies 
have given guidelines and assisted in obtaining the necessary approvals to enable both projects to be sustainably executed. 
Did the EIA process apply specific 
programmes, policies and activities? 
X   
On the Aquatic and Ecological Impact Assessment, and Heritage Impact Assessment reports a strategic environmental impact assessment was 
adopted as per the NEMA Amendment Act 8 of 2004 Section 24(5)(b)(iii). The cumulative impacts were explored and mitigation measures 
proposed. 
 
